






(ILLUSTRATED. ] 


: og 
A-WEEKLY:JOURRAL OF) Ss 


ELECTRIC LIGHT. TELEPHONE TELEGRAPH AND SCIENTIFIC PROGRESS. 


(Formerly Review of Telegraph and Telephone.) 








NEW YORK, SATURD 


AY, OCTOBER 3, 1885. 


$3 per annum. 
Single Copies, 10 Cents. 





Copyright, 1885, by Erecrricat Review Pusiisaine Company, 23 Park Row, New York. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 

















The Freeman Incandescent Lamp. 


A rew incandescent lamp is now being 
exploited by the Warren P. Freeman Elec- 
trical Company, of 106 and 108 Liberty 
street, this city, and is the. invention of Mr. 
Freeman, from whom the company takes its 
name. 

The illustration which appears on this 
page will give our readers an excellent idea 
of the appearance of this lamp, which is 
certainly original in design, and which has, 
so far as tested, given good results. The 
currrent iscarried from the lower extremity of 
the lamp to the top through a small conductor 
surrounded by a very thin glass tube on the 
inner side of the globe. Any filament can 
be used, but Mr. Freen an manufactures one 
of his own, specially adapted for his lamp. 
The straight carbon can be put in the lamp 
at the carbon furnace without special treat- 
ment for increasing or decreasing the resist- 
ance. 

Being straight it can be cut any length 
desired, and the resistance in any number of 
lamps thereby made uniform. In putting 
the lamp up, it makes no difference at what 
angle it is placed, as the inner tube and con- 
ductor supports the carbon at both ends. 
This is claimed as an improved feature, as 
the ordinary loop carbon at full capacity will 
have a tendency to droop when placed at an 
angle. When the Freeman Jamf is placed 
in a building where there is more or less 
jarring, the vibrations take place below the 
carbon support, and does not disturb the fila- 
ment above. ‘lhe lamp is therefore claimed 
to be especially adapted for steamboats and 
other placcs where there is more or less 
jarring. 

The lamp is not expensive, can be con- 
structed, the inventor states, for less than 
the loop-carbon lamps, and can be made any 
candle-power desired up to 300. 

—-—>>+—___ 


The American Institute Exhibition. 


The fifty-fourth annual exhibition of the 
American Institute, which opened on Wednes 
day last, the 30th ult., at the Institute 
Hall, Third avenue, Sixty-third and Sixty- 
fourth streets, New York, gives every indi 
cation of being vastly more interesting than 
any of its predecessors, if any criterion can 
be formed from the character of the entries 
made, and which are more numerous than 
usual, 

The machinery department is especially 
rich in novelties, and some extremely curi- 
ous devices are shown in which steam, 
electricity, gas and compressed air are the 
motors. There will, too, be several new 
ventilators, or fans, of novel construction 
on exhibition later. 

The department of household furniture 
also affords a curious study, as many new 
and ingenious inventions are exhibited that, 
it is said, will éntirely revolutionize the pres- 
ent method of house-furnishing. 

A combination organ, on which the organ- 
ist can play automatically and with the keys 
at one and the same time, is also another 
attraction, especially for all who are lovers 
of music, while many novelties in pianos, 
musical boxes and toys are exhibited. 

The other departments, especially that of 
fine arts, are equally unique and interest- 
ing, while some marvelous inventions in the 








form of surgical and scientific instruments 
will create considerable stir. 

The opening day of the exhibition was 
of particular interest to ladies and the lovers 
of floriculture; one of the grandest dis 
plays ever seen in the country was inaug- 
urated. 

All the elevated railroad trains stop at the 
entrance to the building. 

——_e—__—_—__ 
The ** Earth” Battery. 

In speaking of the open circuit batteries 

on the market, we draw attention to the new 











FREEMAN INCANDESCENT LAMP. 


one, manufactured under the name of the 
‘* Earth,” by the Warren P. Freeman Com- 
pany, of New York, and present our readers 
with the illustration which appears on this 
page. 

The glass jar is of the ordinary size, and 
can be used in any ordinary battery box. 
In place of the porous cup, Messrs. Freeman 
use a hollow, compressed, round ball of 
special compound, having a surface of 47} 
inches to be acted on by the solution. They 
claim that the compressed cumbination con- 
tains more power and will retain its 
efficiency longer than any of its competi- 
tors. The connections are made through a 
hollow tube to the ball, and the solution is 
the ordinary one of sal-ammoniac. The 
battery, wherever tried, has given the best 
of satisfaction, and it will, no doubt, receive 
much attention from the users of this class 
of batteries in this country. 








Electric Light in Cotton Mills. 
FULL REPORT OF THE DISCUSSION ON ELEC- 

TRIC LIGHTING BY THE NORTHEAST COTTON 

MANUFACTURERS, 

At the meeting of the Cotton Manufactur- 
ers’ Association, in Boston, the subject of 
electric lighting in the cotton mills was dis- 
cussed at length, and is given in full here- 
with. 

Col Livermore, of Boston, was the first 
speaker, and said: ‘‘At the meeting of the 
association in October, in 1882, I gave some 
of the results of the use, in the Amoskeag 
Mills, of the Brush arc lights for several 
months in 1882. These results were printed 
in the proceedings of the association at that 
time, and it is unnecessary, on that account, 
to repeat them in detail. But I may say that 
I then arrived at the conclusion that an elec- 
tric light running for four hours a day re- 
placed gas at a cost of $1.25 per thousand 
feet. In other words, that gas, to do the 
same work at the same cost, would have to 
| be furnished at $1.25 a thousand. Since that 
time, owing to the decreased cost of the car- 
|bous uscd in the lamps, to the increased 
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efficiency of tbe lamps, and to the resul s of 
experience, the cost has been reduced, so 
that to-day it is considerably less. 

**In reckoning the cost of electric light, I 
have first taken the actual loss of the carbons 
consumed in the lamps, then the actual cost 
of the repairs expended upon the machines, 
lamps and wire—the whole electric plant— 
and the actual cost of labor. Then I have 
taken what I believe to be the actual cost of 
steam power for the number of hours run, 
and have allowed ten per cent. for wear and 
depreciation on machine and lamps—ten per 
cent. of the cost of the electric plant for the 
actual hours run. Of course, interest should 
be allowed on the cost of the electric light, 
and interest runs all the time, whether the 
lamps are running or not; therefore, the 
interest of a day should be charged to the 
electric light, whether it is run one hour or 
| ave hours in the day. And it seems to me 








fair also to charge the interest of the steam 
plant required to run the electric light upon 
the same basis; that is, to charge the interest 
for a day whether the lamps run by the steam 
power run for the whole or any part of the day. 

‘* During the last year I have run 160 Wes- 
ton arc lights in one mill. The results as to 
the length of time which u carbon will last, 
and as to the hours of the day in which 
lamps are run I think will be about the same 
in all the mills, but I have had an accurate 
account kept in this one mill, which is of 
modern construction, about 470 feet long and 
100 feet wide, of four stories; the two lower 
stories have weaving, the next one curdin=, 
and the upper one spinning. I have had a 
record kept of the number of hours which 
the light was run in each of these rooms, the 
number of carbons used and the expense, so 
that I think this report ia as accurate as we 
may expect to get from a large cotton mill. 

“In this mill for the year ending Feb- 
ruary, 1885, I used 22,825 carbons. The 
cost of those carbons has varied from time to 
time; at present they can be got for a little 
less than 8 cents a piece; in large lots, for 
about 21g cents a piece, and I have given the 
cost of carbons at 213 cents. We have used 
in this mill, as I say, 22,825 carbons. We 
find that we get 7.14 hours of light per lamp 
from one carbon. We have used to light 
44 000 spindles and spoolers for the same, on 
44,920 square feet of floor, 26 lamps. The 
average use of those lamps on this floor has 
been 1.14 huurs per day. For lighting the 
card-room, which has an annex, making 
62,000 feet of floor space in all, and contain- 
ing 877 cards and the roving machinery ap- 
pertaining to them, we have used 14 lamps. 
The average hours burned per day was 1.17. 
For lighting 809 box looms belted from be- 
low, on 44,920 feet of floor space, we have 
used 50 lamps; average hours of burning, 
8.32 per day. For lighting 800 box looms 
belted from above we have used 70 lamps; 
average hours of burning, 5.15. These lamps 
are on the lower floor, which is necessarily 
darker than that above, the belting from 
above necessarily interfering somewhat with 
the elect ic light, so that it takes more lamps 
than it does on the floor above. The average 
use of all the lamps in the mill is 3.68 hours 
per day. The average number of gas burn- 
ers displaced by each lamp was 13.7. We 
used a gas light over each loom, and I have 
reckoned the number of gas burners dis- 
placed in the weaving-room upon that basis. 
In the carding-rooms I have reckoned that 
the number of gas lights displaced is equal 
to those which are actually used in the other 
carding-room, and likewise in the spinning- 
room. I estimate that the consumption of 
the gas burners which we would have used 
would be four feet per hour. They are what 
are called four-feet burners, although tests 
through the mill show that in some cases 
they consume as high as 4.9 feet an hour, and 
in some cases as low as 2.2 feet an hour 
The quantity consumed of course varies with 
the regulation which is put upon the gas, 
with the obstructions in the pipe and the 
pressure in the main. If they do not use 
four feet an hour, they ought to, to give the 
requisite light, and therefore it is fair to as- 
sume that a gas burner, when compared with 
the electric light, should be reckoned at four 
feet an hour. 
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The cost of the carbons, labor and repairs, 
per lamp per hour, was 1.63 cents; in 1882 it 
was 2.89 cents. The cost of steam power 
per hour, without interest, reckoning one 
horse-power per lamp and reckoning a horse 
power worth $50 per annum, and charging 
each lamp with 3.68 hours per day use of 
power, is 1.44 cents per hour. Wear and 
depreciation of the electric plant, at 10 per 
cent on $150 a light, which is a fair sum, I 
think, to take as the cost of an arc light to 
day, is 4.7 mills per hour. It was the same 
in 1882. That makes the cost, without intcr- 
est, 3.54 cents per hour for the electri¢ light 
in 1885. In 1882 it was 4.8 cents. The 
interest on steam and electric plant, assum- 
ing a horse-power to cost $45, is 4.29 cents a 
day. 

** An electric light displaces 13.7 gas burn- 
ers. In 8.68 hours, which was the average 
use of electric lamps, a lamp would equal 
50.40 gas burners. The gas consumed by 
50.40 burners in an hour would be 201.6 feet. 
The cost of displacing those 201.6 feet is 
found to be, by the method which I have de- 
tailed, 17.2 cents. 201.6 feet of gas, neces- 
sary 1o displace an electric light, at 17.2 
cents, equals 85 cents per thousand feet.” 

Mr. Henry F. Lippitt -—‘‘ Mr. Chairman 
and gentlemen: At the previous discussion 
of this matter, some two years ago, I gave an 
account of the result of the incandescent 
electric light as it had been used in the Globe 
Mill. At that time we had 117 incandescent 
lamps in use, and we thought they made a 
saving of about 50 per cent. over gas at $2.20 
per thousand feet, whi h would be equiva- 
lent to $1.10 per thousand, and that they 
made a saving of about 31 per cent. over oil 
gas such as we used at the Social Mill. 
Those lights were in use in the weaving- 
room alone. They have been continued in 
use since that time, and give us good satisfac- 
tion. We have no fault to find with them in 
any way. The manner of running them is 
the same as it was at that time; and I do not 
know that I have anything that I can add to 
what was said in regard to them then. 

Since that time we have started our Nourse 
Mill, which we light entirely with electric 
light, using the United States Company’s 
Maxim light and their improved machines, 
by which they are enaled to produce about 
nine and a half lamps to a horse power as 
compared with some four and a half or five 
lamps on the machines in use at the Globe 
Mill. In the Nourse Mill, where we are 
making fine goods, that is, goods made out 
of fine yarns and of high count, we have 
been anxious to get a bright light; so that 
we have put the incandesc:nt lamps very 
much closer than in the Globe Mill. We 
have also lit the spinning and other depart- 
ments in addition to the weaving, where of 
course the incandescent light does not dis- 
place as many gas lights as in the weaving 
department. We are very well satistied 
with the way the light works. We get an 
admirable light. It is free from flicker, 
from the danger of fire, and from other 
troubles which we have with gas light, so 
that we think that it is a great improvement 
upon it, 

‘‘T have made up a statement of the cost 
of electricity as compared with the Globe 
Mill when we were using gas alone, at $2 20 
a thousand feet, and with the Social Mill 
which is lighted entirely by oil gas. In 
making these figures I bave taken the in- 
terest at ten per cent. upon the cost of the 
plant. That is, the plant in the case of the 
oil gas is the apparatus for making the gas 
and the piping through the mill; in the case 
of the town gas, it is merely the piping in 
the mill; and in the case of the electric 
light, it is the machines, the wiring and the 
lamps. I have used ten per cent. in figuring 
the interest in all cases. 

“The total cost of lighting the Social 
Mill with 54,000 spindles, using oil gas, is 
$2,557. The total cost of lighting the Globe 
Mill, with 41,000 spindles, using town gas at 
$2.20 per thousand feet, is $2,782. The 
total cost of lighting the Nourse Mill, with 
26,000 spindles, with incandescent electric 
light, is $2,288. In other words, it has cost 
us for oil gas $47.35 per thousand spindles ; 





for town gas, $67.85 per thousand spindles ; 


and for electricity, $86.08 per thousand 
spindles, per year. You will see that we 
are paying about twice as much for electric 
lizht at the Nourse Mill as we are for the oil 
gas at the Social Mill, and about one-half 
more than we would pay at the Globe Mill 
for town gas, providing we were using that 
alone. But that is by no means a fair state- 
ment of the comparative cost of gas and the 
electric light. We are using so much larger 
quantity of light where we are using elec- 
tricity that the cost must necessarily be 
more ; and if we take the number of burners 
that we should probably need at the Nourse 
Mills to get the same amount of light that 
we now get by electricity, as nearly as I can 
figure it, we should save about thirty per cent. 
over gas by using the electric light. 

* In making up the cost of the electric light, 
the interest on the plant is very much the 
largest part of the entire cost. We are 
burning 583 lights there, and the plant cost 
us $10,479 as it stands. That includes the 
first cost of the machines, the cost of trans- 
portation, the cost of making the accommo- 
dations for them at the mill; the belting, 
and in fact every cent that was spent before 
the machines were started. The cost of the 
electric light alone for that mill is $1,738 for 
the year. I give as the entire cost of light- 
ing the mill $2,238. We find that we are 
obliged to use a small quantity of gas. The 
electric machines are driven entirely by the 
main engine, and we are obliged to use gas 
before the engine starts in the morning, and 
at night after the engine has stopped ; to 
light the help in and out of the mill. We 
also use it in the machine shop, and in one 
or two places where they are likely to work 
overtime and be obliged to use light when 
the main engine is not running. So that we 
have charged about $500 for gas in that mill 
during the year, making the total cost for 
light $2,238, of which $500 is for gas and 
$1,738 for electricity.” 

Mr. Atkinson—‘‘I would like to ask Mr. 
Lippitt or Col. Livermore whether there is 
any way of measuring the better condition 
of the help and the effectiveness of the work 
under electricity as compared with gas ?” 

Mr. Lippitt—‘‘I have not found any way 
of doing it; I don’t know whether there is 
or not; but as far asI can tell by general 
observation, there is no question but that the 
way the Nourse Mill is lighted is very much 
superior to the way the other mills are 
lighted. The light is a bright, clear, white 
light, and it is very easy to see the fine 
threads when they are broken. As most 
mill p.ople know, after the mills light up 
the help are very much more apt to make 
poor work, particularly in the weaving, than 
during the day time, but I think with the 
light we have there the operatives get along 
as well after the mill is lighted as they do 
before it. I can say that the operatives all 
like it, the overseers like it, and generally 
thoughout the mill it is preferred to gas 
light.” 

Col. Livermore—‘‘I have never been able 
to find any accurate way of ascertaining the 
fact so as to be able to answer the question 
put by Mr Atkinson, because the situation 
has changed so. Where we have endeavored 
to compare the operation of the mill under 
gas light, we have found that it bas in- 
variably produced more after the electric 
light was put in than before, but there were 
other causes, doubtless, tending to that 
result. I think it is obvious that the differ- 
ence in the weaving between summer and 
winter, which used to be so great, has been 
much less since the electric light was put in. 
Icannot, of course, say that itis all due to 
the electric light, but I believe it is ina 
measure due to it. There is one thing, 
however, which shows that the condition of 
the help is improved by the clectric light, 
and that is the unanimous judgment of the 
help on that point, for where they have not 
the electric light (I speak of the weavers 
especially) they want it.” 

Mr. Johnston—‘‘ The question of the effect 
upon health is one that is not often thought 
of. Because the operatives like it does not 
settle the question, because people like a 





they commenced about two years ago to use | ceived from Mr. Goodale and Mr. Wattles 


an are light. After about six months’ use it 
was taken out of that store. Linquired why, 
and the parties who tended that store said 
heeause it affected their eyes so seiiously 
tbat they could not s‘ay there if the use of 
that hght was continued. The air may be 
vitiated, and probably is, by burning gas, 
and yet the brain may be more injuriously 
affected by the strong, intense electric light. 
The question 1s, which will affect the physi- 
cal condition of the help most.” 

Mr. Pray—‘‘ Only last week I was called 
about eighty miles out of the city of New 
York to a mill where they are weaving very 
fine goods, not cotton, but high-colored fancy 
goods. In one end of the establishment, 
containing something like 400 looms, they 
used, during several months last winter, the 
are electric light, and it became absolutely 
impossible for them to make their finest 
figured goods after the daylight had gone. 
From that establishment I went immediately 
to a hospital adjoining where there were 
about twenty women with various diseases 
of the eyes and the nerves connected with 
them. Some of them will probably never 
enjoy the vision which we enjoy to-day. It 
has become a very serious question wher- 
ever high colors and fine goods are r quired, 
and this mater will without doubt be em- 
bodied in the next medical report to the 
State—either the surgical report or the 
medical report. It is not yet public property, 
but that came under my immediate observa- 
tion last week.” 

Mr. Stiles—‘‘ If I remember correctly, Col. 
Livermore stated that he charged the electric 
light fifty dollars per horse-power. I would 
like to ask him if that is the actual cost or 
the estimated cost ?” 

Col. Livermore—‘‘ It was estimated, be- 
cause we are running by water power. 1 
estimated what it would cost by steam. I 
would like to inquire of the last gentleman 
up whether he understood that those twenty 
people who were in the hospital were there 
as the result of the electric light or high 
colors?” (Laughter. ) 

Mr, Pray—‘ The twenty people to whom 
I referred are now in a State hospital (whom 
I visited in my professional] capacity), from 
the effects of electric light. They were 
employed as weavers upon fine goods, which 
are not cotton goods, and those fine goods 
are woven in high colors and in figures, what 
those of you who are used to weaving figured 
goods term ‘set figures,’ and the goods are 
worth a great deal more than either cotton or 
wool. I will say that sixteen of those people 
have been pronounced practically blind. 
They may be able, perhaps, to grope their 
way abcut the street or about the house. 
The matter is not yet public property, and | 
should not have mentioned it, except that 
Mr. Johnston raised the question. The 
surgeons call it ‘ tension of the optic nerves,’ 
caused by intense and long-continued appli- 
cation, under very unfavorable circum. 
stances.” 

Col. Livermore—‘‘ I would like to ask, in 
all seriousness, if the gentleman knows 
whether there were any people in that 
hospital from that mill, in consequence of 
diseases of the eye, before the electric light 
was introduced ?” 

Mr. Pray—‘‘ That I very carefuily in- 
quired about, with the board of which I was 
a member. Not since five or six years ago, 
when some very bright aniline colors were 
used in the mill, when the eyes and ears 
both became affected by the floating parti- 
cles, but the operatives were not affected at 
that time to any such extent as they have 
been by the electric light. The matter is 
being carefully watched now by a competent 
surgeon in order to ascertain whether it is as 
they fear or not ; and efforts are being made 
to have a different electric light put in the 
same mill by another company to ascertain 
whether there is any difference as between 
the arc and incandescent systems. Of course, 
that experiment will take up the whole 
season.” 

Col. Livermore—‘‘ If that is the Arc Com- 
pany, I think we may know how it will be 


good many things that are not good for them. | settled.” 


I know a store in the city of Troy where 


The Secretary—‘ Letters have been re- 





upon the subject-matter under discussion, 
which I will now read.” 
Boston MANUFACTURING Co.,~ | ~ 
Wattuam, Mass., April 28, 1885. 
Ambrose Hastman, Esq., Secretary : 

DeaR Sr :—In response to your inquiry 
regarding the economy and efficiency of the 
electric light at this mill, would say: It bas 
been in use one year. The average life of 
each lamp has been 825 hours. Charging 
renewals at $1 a lamp, witha liberal estimate 
for power, attendance, supplies, and 10 per 
cent. added for interest and depreciation, the 
cost is equal to gas at 90 cents p:r thousand. 
The light gives no trouble, and is perfectly 
satisfactory. System — Weston Incandes- 
cent. Yours truly, 

A. M. GoopaLz, Agent. 


CHICOPEE MANUFACTURING COMPANY, 
CHICOPEE Fauxs, Mass., April 27, 1885. 
Ambrose Eastman, E-q., Secretary: 

Dear Sir :—Circumstances over which I 
have no control prevent my being present at 
the meeting of the Manufacturers’ Associa- 
tion the 29th inst. Below find statement of 
what we are doing with the electric light. 

We are running one No. 7 Brush muchine, 
with 45 lamps of (so-called) 1,200 candle- 
power each. 

Cost of macbine, lamps, etc., say $4,500. 

Cost for carbons for 45 lamps, 20 cents per 


hour. 
Cost for oil and attendance for time run, 


40 cents per hour. 

Each lamp furnishes a good light for 32 
36-inch looms, or a floor space of say 1,680 
square feet. Height of room, 15 feet. 

Estimated power reyuired for 45 lamps, 
25 horse power. 

As we run by water, I reckon the total 
cost of the 45 lamps at 60 cents per hour, 
aside from the interest on the investment. 

Yours truly, 
T. B. WATTLES. 

Mr. C. I. Barker—‘“I have been very 
much interested in what bas been said in 
reference to the electric Jigbt, and very m uch 
interested in the estimates which Col. Liver- 
more has made with regard to the cost of 
running the electric light. We have at the 
Bates Mill one room containing six hundred 
looms running on colored work, which is lit 
with the arc light. We have had them in 
operation now three years, and I must say 
that the light is very satisfactory in every 
respect. From the time they were put in 
down to the present time they have never 
failed to shed their light when wanted, when 
in repair, and never but once has anything 
bsppened to our plant to prevent our having 
the light at the time we called for it. As 
regards the eyesight, from the best judg- 
ment I have in the matter, and from all the 
information that I have got from the help, I 
think it is very much less hurtful to the eyes 
than gas. For instance, last winter the 
cylinder of one of our machines gave out 
and I had to send it to New York, which 
stopped the electric light on seventeen lamps. 
It was gone nearly a week, and before that 
machine got back it was a question whether 
we could keep the weavers in that part of 
the room or not. We have a gas light over 
each loom, which seems to give a good light, 
but the difference was so great between the 
electric light and the gas, with fourteen 
looms to a lamp, that we had as I said, hard 
work to keep our weavers there until the 
muchine came back. It seems to me that 
weavers should know their own feelings as 
well as anybody else. And in regard to 
those peopie in the hospital, that trouble 
might come about in various ways. If they 
worked on very fine work, their eyes might 
be strained by looking at that, whether they 
had gas light or electric light. If very high 
colors were used, aniline colors especially, 
they might have caused the trouble. There 
are many aniline colors, the particles of 
which float in the air and are very injurious 
to health and eyesight. Therefore I take 
very little stock in the statements about the 
electric light hurting the eyes of the opera- 
tors.” 

Mr. Atkinson—‘‘The question which I 
put has brought out some rather interesting 
facts and suggestions from our friends, Mr, 
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Johnston and Mr. Pray. As far asI have 
had an opportunity to look into the question, 
the change is entirely in favor of the electric 
light in the general condition of the tempera- 
ture and the general condition of the heal:h 
of the operatives, and I suspect that tle 
cases cited by Mr. Pray would lead to the 
same conclusion as that arrived at by Dr. 
Jarvis from his investigations in rm gard to 
computations in figures. He reached the 
conclusion that statisticians ought not to 
work more than sven hours'a day in com. 
puting figures. I suspect that operatives on 
that kind of work which he describes ought 
not to work by any artificial light what- 
ever.” 

Mr. Pray—‘‘May I take just one mo. 
ment further to explain this matter ? I have 
just asked my friend, Mr. Woodbury, as to 
the locaticn of the light, and he tells me that 
probably the two causes which have operated 
to create the very great difficulty which has 
arisen in these cases have been, that in one 
case the arc lights were only six feet above 
the floor, when they ought to have been 
twelve ; while in the other case the operatives 
have worked about five hours and a half a 
day by artificial light.” 

Mr. J. 8. Ludlam—‘‘I believe we have 
had the electric light in use as long as any 
company, except the Boston Manufacturing 
Company. We have some five hundred in- 
candescent lamps and arc lights of two pat- 
terns. The only testimony I propose to 
offer this morning has a little bearing 
upon the question raised by Mr. Pray. I 
have only to say that, as far as our ex- 
perience has gone, we have had no difficulty 
by reason of the failure of the eyesight of 
our employees, and my own impression is, 
that the general health and comfort of the 
operatives have been improved.” 

————_-e—__—_- 
Protector for Electrical Instruments, 


We illustrate the invention of David J. 
Cartwright, of Revere, Mass., now owned 
by the Electrical Safety Company, No. 7 Ex- 
change place, Boston. This instrument is 
known as the ‘Protector for electrical 
instruments,” and is wound with both fine 
and coarse wire, the current striking the 
latter first, and is carried off from it by the 
core of the magnet, thus protecting the for- 
mer from any current that would destroy it 
The coils are continuous. The drawings 
show but one size wire, but the coil can be 
made up of several sizes. The novel feature 
of this invention is not in using both coarse 
and fine wire, but is in using the core of the 
magnet for a shunt, by which one is enabled 
to have carried off a large volume of current, 
which would not be carried off through a 
wire. Furthermore, no spark is emitted, 
which isthe case with many other protectors. 
It is intended to automatically divert from a 
circuit any current, the strength of which is 
sufficient to destroy or interfere with the 
action of the telephone or other instrument 
in the circuit, and thus to prevent the acci- 
dents caused by abnormal currents on the 
line due to contacts with other circuits, to 
lighting, or to atmospheric electrical disturb- 
ances. An electro-magnet is placed in the 
telephone or other circuit, which it is desired 
to protect, and rrovided with an armature 
which is not moved unless an abnormal cur- 
rent passes through the electro-magnet, 
which when moved by said current connects 
the line with the ground and cuts out the 


telephone or other instrument. The inven-] 


tion, briefly stated, consists in establishing 
the ground-connection through the armature 
and pole-piece, or through the armature and 
core of the electro-magnet, whereby the use 
of the contact-stop is avoided, and. simplicity 
and certainty of action secured. 

In the accompanying drawings, Fig. 1 is 
a plan view of a device embodying the prin- 
ciple of the invention. Fig 2 is side view in 
elevation, and Fig. 3 an end view in eleva- 
tion of the device, Fig 4 isa diagram show- 
ing the electrical connections of the appara- 
tus when the armature is not attracted, and 
the telephone or other instrument is in the 
circuit. Fig. 5 
electrical connections when the armature is 
attracted, and the telephone or other instru- 
ment is cut out of the circuit’; and Figs. 6 





is a diagram showing the | 


and 7 are diagrams which show theelectrical 
connections in another form of apparatus 
which embodies the principle of the inven- 
tion, Fig. 6 showing the connections when 
the telephone or other instrument is in the 
circuit, and Fig. 7 when it is cut out of the 
circuit. Referring to the drawings, A is an 
iron core, which is supported at each end upon 
angle-irons B B, attached to the base-plate C. 
Upon this core are placed two helices, D D, 
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other side of the line, and the inside end of 
this helix is connected through the other 
armature-lever, H, wires a }, and binding- 
post J to the other terminal of the telephone 
or other instrument. As shown in Figs. 4 
and 5, it will thus’be seen that a current 
entering from either side of the line will, 
when the armatures are not attracted, pass 
through both helices in the same direction 
It is obvious that the wire of which these 
helices are composed must be comparatively 
thick in order to carry a strong current with- 
out injury. The armature-lever to which 
the armature J is attached is made of metal 
in bell-crank form, and is pivoted to the base- 
plate C, so that the weight of the lever is 
sufticient to overcome the attraction of the 
armature caused by the normal current 
which passes through the helices. If desired, 
this armature lever may be held back by a 
spring. 

The adjusting-screw K in one arm of the 
armature-lever enables the distance of the 
armature from the core to be regulated at 
will. 

Each of the argle-irons supporting the core 
rests upon a T-shaped metallic plate, L, 
which is connected to the ground at G@. 

When the instrument isin its normal con- 
dition, and the current upon the line is of 
normal strength, and not of sufficient 
strength to attract the armatures, the helices 
D D and the telephone or other instrument 
which it is desired to protect are in the cir- 
cuit, as shown in Fig. 4; but if a current 
of abnormal strength is put upon the line 
from any source, as might happen 
from contact with an electric-light 
circuit with the telephone circuit, 
or from lightning or any other atmos- 
pheric electrical disturbance, the 
armatures are instantly attracted, 








and the line is connected with earth 
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separated from each other at the center of 
the core by a washer of hard rubber or other 
suitable insulating material, and wound in 
the same direction, one from the center of 
the core and the other from the extreme end 
of the core. The inside end of one of these 
helices is connected by means of wire and 
binding-post F to one side of the line, and 
the outside end of the helix is connected 
through the armature-lever H, wires a }, and 
binding-post Ito one of the terminals of the 
telephone or other instrument. The outside 
end of the other helix is connected to the 


FIG.5 
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FOR ELECTRICAL INSTRUMENTS. 


| through the armature, the core, and pole-piece 
on the side from which the current enters, and 
the telephone or other instrument is cut out, 
and thus protected from injury, as shown 
in Fig. 5. 

In this instrument the current is never 
broken, but the action of the abnormal cur- 
rent upon the armature is to shunt the tele- 
phone or other protected instrument, and at 
the same time connect the line to the ground, 
thus preventing the production of sparks at 
the contact points and the vibratory move- 
ment of the armature, which are objection- 








able features. The production of a spark at 
the contact-points is a serious disadvantage, 
for the reason that besides burning the points, 


‘and thus rendering the instrument useless, it 


may be the cause of fires. 

When the instrument is used at a terminal 
station, connection is made between the 
ground-post G@, and that one of the binding- 
posts / which is not connected with the 
line. 

It is obvious that each of the coils D D 
may be in the form of a solenoid or suction 
coil, so that the armature at each end will 
enter the coil when attracted, and will then 
make contact with the central core connected 
to the earth. 

In Figs. 6 and 7 are shown the electrical 
connections in another form of instrument. 
This is an ordinary electro-magnet, whose 
armature-lever HZ is provided with a metallic 
spring, C, which, when the armature is 
attracted, makes contact with a contact- 
point, d, connected with the line if at an 
intermediate station, and with the ground if 
at a terminal station. One terminal of the 
telephone is connected to this contact-point, 
and the other terminal of the telephone is 
connected through the armature to one end 
of the coil of the electro-magnet. The 
other end of the coil of the electro-mag- 
net is connected to the line, and the core 
of the electro-magnet is connected to the 
earth. 

When the current is normal, the telephone 
or other instrument to be protected is in the 
circuit; but when a current of abnormal 
strength comes on the line the armature-lever 
is attracted, and the spring C makes contact 
with the contact-point d, thus cutting out the 
telephone and connecting the line to ground 
through the armature and the core of the 
electro-magnet. This invention isapplicable 
to the protection of any form of electrical 
instrument, such as fire-alarm apparatus, 
watch-clocks, telegraph-instrumentsand time 
systems. 

——— 

... ‘' Cipher dispatches are coming more 
largely into use each year,” said the receiver 
at the Western Union Telegraph office last 
night. ‘‘ Even farmers are beginning to use 
a cipher in telegraphing to their agents in 
this city. It isinteresting to see the produce 
men call for their telegrams and sit down to 
study them out. At times they will puzzle 
over a dispatch for an hour or more, only to 
find that some farmer has shipped half a- 
dozen barrels of potatoes and a dozen heads 
of cabbage.” 

. “It was my fortune,” says Sir John 
Bowring, ‘‘to be at the first exhibition of 
the power of the telegraph to the mandarins 
in China. Their curiosity was extreme; but 
it even became mingled with wonderment 
and alarm. The message was sent from one 
extremity of the line to the other. ‘We 
understand it,’ they said. ‘You have a tube 
through which you have sent the message in 
a cannon-ball.’ But the promptitude with 
which an answer was returned, and the de- 
tails given of what was doing at the farther 
end, which they had previously settled 
among themselves, and of which we could 
have no knowledge, utterly perplexed them, 
and they exclaimed, as the sole solution, 
‘You and the devil understand one another, 
and there’s an end of it.’” 

.... If nervous debility —it doesn’t sound 
so alarming as insanity—is increasing in the 
telegraph service, the cause is overwork ; the 
strain on the nervous system is excessive, 
and many break down. All do not; a few 
may stand sound-reading for eight hours a 
day, or the trying work of a news-wire for a 
similar period; but the majority fail after a 
given time. Fifteen years’ sound-reading 
sees a large number “‘ played out,” and, al- 
though, in certain cases, the failure may be 
only a partial one, yet those who fail par- 
tially seldom recover their old vigor, and 
often are compelled to take to another class 
of work. The remedy—a six hours ‘duty— 
will cost money, and therefore will be op- 
posed both by the officials and by the treas- 
ury; but the disease with which we are 
threatened is a terrible one, and calls for 
drastic measures in order that it may be 
stamped out.— The Telegraphist. 
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A dispatch from New Haven says that 
they are cutting telegraph rates there, the 
Mutuai Union rates to New York 10 cents, 
Baltimore and Ohio rates 15 cents, and 
United Lines 15 cents. 





At a meeting of the wire manufacturers 
held here on the 24th inst., at which all the 
leading mills of the country were represented, 
including those at Cleve'and, the prices of 
wire were advanced 10 to 15 per cent. 





In the United States Circuit Court, South- 
ern district, Judge Wallace has denied the 
application of the Western Union Telegraph 
Company for a preliminary injunction to 
restrain the Baltimore and Ohio Telegraph 
Company from infringing upon the second 
claim of reissued letters patent No. 10,085, 
Div. C., granted to Joseph R. Stearns, 
assignor to complainant, for duplex telegraph 
apparatus. The judge holds that it is the 


duty of the Court to deny preliminary relief, 
and to leave the complainant to the ordinary 
relief at a final hearing. 
opinion was filed. 


An elaborate 





At a cost of $15,750 all the public schools 
below the Harlem river have been connected 
by telegraph with the fire-alarm signal sys- 
tem at Firemen’s Hall. The schools in the 
annexed district will be brought into the tele- 
graph circuit as soon as a cable can be laid 
across the Harlem. When this is done, 125 
school buildings, with 149,000 pupils, will 
be provided with means of instantaneous 
communication with the Fire Department. 





THE DORSETT UNDERGROUND 
SYSTEM. 

Among the many hundreds of plans, 
systems, methods or what-not for placing 
wires beneath the surface, so few have been 
otherwise than experimentally proven, and 
so large a number of even these have failed 
at the outset, that electricians have substi- 
tuted for the question ‘‘How good is it?” 
‘How long will it remain good?” Per- 
manency in an expensive system of insula- 
tion is of vital importance, and experience 
has abundantly demonstrated that time is the 
only test upon which to rely, the only 
method of proving the value or worthless- 
ness of any insulator, Chemical and other 
changes unknown except through the search- 
ing test of time, may destroy what was, in 
the commencement, an excellent material, as 
an insulator, or a goad underground conduit. 
Even paraffine, gutta-percha and other well- 
known materials of high insulating capacity, 
under some circumstances, may in a very 
short time become comparatively worthless, 
and oxidation, we all know, will ruin any 
buried metallic material. 

Now, all these being established facts, 
defying controversy, it behooves those who 
desire to avail themselves of und: rground 
privileges to inquire, Where is there a system 
which has stood this crucial test of excel- 
lence? 

There is, perhaps, no individual who has 
given this matter a more thorough, system- 
atic and complete investigation than the pres- 
ent city electrician of Chicago, Prof. J. P. 
Barrett, and after this sort of careful, quiet 
investigation, extending over a period of 
several years, he gave his unqualified en- 
dorsement of the Dorsett material and 
system, in which he is unqualifiedly endorsed 


;| by Prof. Elisha Gray of telephone fame; and 


in accordance with these endorsements the 
Chicago Sectional Underground Cumpany 
have now discarded all other forms of sub- 
terranean work, and covered the entire 
southern division of that city with Dorsett 
conduits, and prosecuting the work rapidly 
on both the west and north sides 

The claims of this system, succinctly 
stated, are: 

1st. The material of which it is con- 
structed is a thoroughly good insulator. 

2d. Itis manufactured under a hammer- 
ing compression, to a consistency which 
renders it completely and perfectly imper 
vious to all forms of gas, moisture, silt and 
sewage. 

3d. Its crushing strain, as certified by a 
Government officer (J. E. Howard, at the 
Watertown, Massachusetts, Arsenal in 1883), 
is 5,500 Ibs. to the square inch. 

4th. A pressure of 180 Ibs. has been 
shown to be incapable of forcing the least 
moisture through an inch of the material. 

5th. Pipes in Chicago which were not 
below frost during the past winter, with the 
thermometer 27° below zero, show no damage 
to the city’s wires or conduits by this extreme 


cold. 
6th. The Dorsett pipe is not a new in- 


vention, but an adaptation of the Dorsett 
sewer pipe, which had been in use for many 
years before the present underground enact- 
ments were passed, and samples of these 
pipes which have been unearthed for the 
purpose, after years of immersion and soak- 
ing in all sorts of sewage—in fact all those 
destructive elements which have proved 
fatal to so many underground insulations and 
pipes—and these have shown no perceptible 
change either from a chemical or mechanical 
stand-point. 

With all these advantages in its favor, it 
certainly would seem thut there is less risk of 
failure from disintegration, and better assur- 
ance of electrical success in the use of this 





material and system, than in the adoption of 
any one of the many untried theoretical 
plans which are to-day clamoring for prefer- 
ence. Time may develope something superi- 
or to the Dorsett system, but se far none 
better has been found. 

We have said nothing of the mechanical 
arrangement of the system, having quite 
fully described this in our issue of Septem- 
ber 5th last, to which the reader is referred. 





PRODUCTS OF INDUCTION. 


Elec!ro-magnetic induction has claimed 
more of the attention of the scientific world 
for the past ten or fifteen years than any 
other subject in the who!e range of physics, 
and, we may say, forms the foundation of 
electrical art to-day, without which the 
whole structure of our present system of 
electric lighting could not stand. 

Electro-dynamic, a sister phenomenon, 
which was discovered by Faraday in 1831, 
has, until recent years, been considered 
somewhat in the light of a waste by-prod- 
uct, but following the career of many of 
the now valuable by-preducts of the arts it 
is rapidly passing from the status of an 
unavoidable evil to that of a very important 
factor in the differentiation of clectrical 
energy. It certainly holds forth, not ouly 
for practical applications, but for original 
research, very flattering offers and in con- 
sidering what has already been done with 
the very slight premises of experimental 
data, which could be had to work from, its 
future possibilities become strikingly ap- 
parent. 

The laws which have been formulated 
relative to electro-dynamic induction are 
few in number, and in the main, indetinite 
in character, and their principal utilization 
has only until late years been in the direc- 
tion of laboratory demonstration, the Rum- 
koff coil being the most noted example. 
Recently, however, the subject has been 
taken up by workers for commercial results, 
and some remarkable practical applications 
have been the fruit of their labors during, 
say, the past three years. It is unnecessary 
to enter into the details of the immense im- 
portance of an economical and safe means of 
the transmission of power to great distances. 
It was decided long ago that if it was to be 
done at all it must be done through the 
agency of electricity, and at present it would 
seem that the problem were on the eve of 
solution. 

Notwithstanding the noble efforts of M. 
Marcel Deprez in another direction, the fates 
appear inclined to decree a successful issue 
to a system of transmission by high-ten-ion 
currents tra: sformed at points of distribu- 
tion to low-tension commercial currents by 
means of electro-dynamic induction, and 
unless storage batteries are able to show a 
much greater efficiency than they have now, 
induction bids fair to win the day. As this 
subject is at present exciting much favorable 
comment, and is of extended interest, we 
will briefly review it. 

At Turin in 1884, Messrs. Gaulard & 
Gibbs showed the possibility of maintaining 
with their secondary generators, operating 
by electro-dynamic induction at various 
points, on a circuit of chrome-bronze running 
to a point distant about 40 kilometers (25 
miles) 830 Swan lamps, 34 Edison lamps of 
16 C. P. and 48 of 8 C. P., 5 Siemens arc 
lamps, 18 Bernstein lamps, and 2 Sun lamps. 
So successful was the experiment that they 
received 10,000 francs award from the com- 
mittee for use in further experiment on a 
larger scale. The generator used was a 
Siemens’ alternate-current dynamo, de- 
veloping about 2,000 volts, and operated by 
a steam engine of 30 horse-power. Later in 
1884, at Edgeware Road, London, at five 
points on a metallic circuit of 8 B.W.G. cop- 
per wire, running to a point 7 miles distant 
from the machine, were maintained a total of 
151 incandescent lamps, aud 5 Jablochkoff 
candles. By the measurements of Dr. Hop- 
kinson, this latter installation presented an 
efficiency of the generators of 86 per cent. 
By the determinations of Professor Galileo 
Ferraris, at Turin, made colorimetrically 
the rendering has been found to be a variable 
quantity which depends upon the resistance 


‘ 
of the secondary circuit. 





He thinks that 
under very favorable circumstances the 
rendering can attain a very high figure, and 
reach a maximum of even 96 per cent. The 
apparatus with which Prof. Ferraris experi- 
mented, showed an efficiency of 87 per cent. 

As is well known in central station light- 
ing by incandescence, the privcipal obstacles 
to its development are the large and expen 
sive conductors necessary, and the necessity 
of locating the stations within the districts 
to be lighted, occupying property of high 
value. The secondary generator, by which 
currents of between 2,000 and 3,000 volts are 
reduced so as to be ulilized in maintaining a 
glow lamp, furnishes a means of escape from 
these difficulties, and permits the establish- 
ment of the generating station on less valua- 
ble ground, and the use of mains, which in- 
cluding the price of the generators, cost very 
much less per lamp than the simple mains of 
the present system of distributiun. For 
instance, at Turin for a distance of 25 miles 
a main of but one-sixth of an inch was used. 
Messrs. Gaulard & Gibbs propose two new 
installations ; one in the district of Grosvenor 
Gallery, and another in New Bond street, in 
London. The dynamos for the latter are to 
furnish a current of 34 amperes with a 
tension of 2,600 volis, the conductor is to be 
a cable of about three-eighths of an inch in 
diameter. It is the intention, so stated, to 
inaugurate this installation on the 1st of next 
March. 

But this application of the phenomenon of 
electro-dynamic induction has found its imi- 
tators in the system of transformers of 
Messrs. Zipernowski & Deri, of Vienna. 
Their construction is novel, as they use, 
instead of copper discs, spirals, a core of the 
primary and secondary wires, surrounded by 
an envelope of iron, either of wire or plate. 
Their efficiency, it is stated, as tested at the 
Musce Technologique, reached a very high 
figure. 

The ‘ compound” system of connection is 
employed to regulate the current in place of 
the automatic regulators of iron cores used 
by Messrs. Gaulard & Gibbs. At the side of 
the alternate-current machine is placed a 
regulator or transformer, traversed by the 
main and connected with the derivative coils 
of the electro-magnets, acting differentially. 
The entire system is worked in parallel arc; 
but, as it is shown by M. Uzel’s experiments 
at Turin that within wide limits the differ- 
ence of potential at the terminals of the 
secondary circuit increases with the increase 
of resistance of the secondary eircuit, it 
would seem that an arrangement in series 
would be more easily worked out, and one 
that would be self-regulating. 

In the experiments at the Musee two trans- 
formers were used, each having a capacity of 
200 glow lamps of 12 C. P. The electromo- 
tive force of the primary circuit was from 
1,000 to 1,200 volts, and the strength of the 
current varied with the number of lamps in 
circuit. It is stated that with 404 lamps in 
circuit 402 were extinguished without affect- 
ing the brilliancy of the remaining two. 
These transformers for 200 lamps are only 
about 194 inches high by 8 inches in diam- 
eter. 

The most important installation of these 
transformers is at the Buda-Pesth National 
Exhibition, in Austria, where there are no 
less than 113 arc and 1,067 incandescent 
lamps in circuit. 

The claims made by Messrs. Zipernowski 
& Deri over their competitors are numerous, 
but the principal are that the consumption of 
energy in the circuit is very nearly in propor- 
tion to the number of lamps lit, and that the 
lamps are independent of one another. 

A somewhat more extended experience 
with this system will be required before it 
will be possible to define its status; but, if all 
its claims prove good, the Mecca of the 
transport of power afar has been reached. 





The Ansonia Brass and Copper Company, 
and Holmes, Booth & Haydens, call atten- 
tion to the infringement of their method of 
insulating electric conductors, rendering the 
coating non-combustible, as will be seen in 
another part of this edition. Suits have al- 
ready been instituted against infringers. 
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GENERAL WESTERN NEWS. 

A caution that is worth heeding is chron- 
icled in a late number of the Scientific Ameri- 
can. A machinist who had occasion to 
repair a bolt-cutter, in the course of his work 
had the misfortune to allow some of the lard 
oil he was using to come in contact with the 
broken skin below his thumb-nail. The re- 
sult in less than an hour showed an unmis- 
takable case of blood poisoning, which 
required cauterization with caustic potash. 
A second instance followed, when the un- 
broken, but perfect, tender skin became 
moistened by the same oil, after the first 
injury was considered healed. 

The application of the caution is one to 
benefit those who are handling engines and 
dynamos for electric lighting. In the same 
category with the insurance agent, the light- 
ning-rod man and the subscription-book 
agent, we find the oi] man. 

In the manufacture of some kinds of ma- 
chine or lubricator oils, the fatty matter from 
diseased and decayed animals enters largely 
into their composition. Tallow oz lard from 
such carcasses is rank poison; and, as in the 
case above mentioned, may be fully as dan- 
gerous to life—though not so rapid—as an 
electric current. The only safeguard is not 
to allow any spot of broken skin to come in 
contact with anybody’s machine oil or lubri- 
cator. The possibilities are much the same 
as in the case of post-mortem examination, 
except that the surgeon, knowing the risk, is 
careful to guard against the absorption of the 
deadly poison. 

Several parties in Chicago say that this 
item has shown to them that what had before 
been a mystery, in the shape of sore hands 
and arms, is certainly attributable to the use 
of some one of the lubricants, of which the 
Syracuse man’s so-called lard oil is one. 





Inthe Journal de Chimiepratique is described 
a voltmeter constructed on the well-known 
principle of Lunze’s nitrometer. 

Two perpendicular glass tubes are con- 
nected at the bottom by a flexible tube, each 
being fixed by clamps to a rod of brass com- 
mon to both, by which their perpendicular 
level may be readily adjusted. One of these 
has a graduated scale. At the upper end of 
this is a funnel-shaped mouth, with a ground 
glass cock. Hermetically sealed into the 
bottom of this are two electrodes, connected 
to the source of electricity. The second 
tube is open at the top. A solution of water 
and sulphuric acid, in the proportion of nine 
parts of the former to one of the latter by 
weight, is poured into the first tube, and an 
arbitrary level obtained by adjusting the 
second tube. The first tube is then closed by 
the stop cock and the circuit closed, the time 
being noted. The displacement of the fluid 
by the accumulation of gases is read on the 
scale. Where it is desired to know the con- 
stancy of a battery or other source of cur- 
rent, readings are taken at several tests, and 
the stop-cock opened during a desired inter- 
val, the battery remaining connected. On 
closing this a second time, the rate of work 
is again noted. This may be repeated as 
often as necessary. 

There is one quite serious objection to this 
ingenious apparatus which is fatal to exact- 
ness, This U-shaped tube is, in effect, a 
barometer, and, without careful corrections 
based on atmospheric densities, no positively 
correct results are attainable. The introduc- 
tion of abstruse mathematical calculations in 
the use of all such instruments detracts ma- 
terially from their practical as well as their 
precise value. 

Scientific guess-work may answer a good 
purpose for advertising, but, when actual 
performance is wanted, empirical assumption 
has little weight. When a claim is made by 
somebody that an engine, for instance, which 
under the best possible circumstances can 
only render at the driving belt a power of, 
say, one hundred units, is rendering one 
hundred and fifty, he guesses why there is 
pretty good evidence of a serious error in 
somebody’s calculations, or there is imme- 
diate danger of somebody's inventing a per- 
petual motion, if what he says is true. The 
world is fortunate if the sta'ement is a willful 
lie. 


The Columbia Skating Rink, a new insti- 
tution in a portion of the west division, 
where, for a while at least, a monopoly of 
this form of amusement will be its own, will 
open up shortly with fifty arc and a few 
incandescent lights, placed by the Western 
Electric Company. 

The same company is putting in a flexible 
central plant at Bucyrus, Ohio. The first 
installation is to be twenty-five lights, and 
proprietors of the plant feel assured in say- 
ing that the prospects are good for as many 
more as soon as the present non users of 
electricity find themselves in the dark. The 
fact is that light is possessed of a power of 
regeneration. Generally speaking, the various 
grades of light rise. That is, if electricity 
is introduced, a ceriain number of gas burn- 
ers are displaced. This raises the standard 
of light in that locality, and the comparison 
between the new and the old illumination is 
odious, which brings out more consumers 
for the electric-light people—for we all have 
a certain regard for what Mrs. Grundy will 
say. In proportion as gas is dropped by one 
class it is accepted by a lower grade, and this 
in turn by a still lower—it is a sort of pro- 
motion, as it were. From gas to electric 
light, from kerosene to gas, from candles to 
kerosene, so that after all, the gas compa- 
nies are not much injured by the introduc 
tion of the new illuminant, except in local 
instances. Statistics show that there has 
been a very material increase in gas consump- 
tion within the past few years, and that, too, 
in localities where neither gas competition 
nor cheap manufacture has been the underly- 
ing cause for this. 





The Central Union Telephone Company is 
just putting in the latest system of lead- 
ing atits new office at Ottawa, Ill. This 
system, which has been partially described 
in these columns, does away with the various 
tower systems, has been sufficient'y tested, 
and is a pronounced success, in every respect. 
It has been in use by this company for some 
time at Lafayette, Terre Haute, and other 
offices, giving the best results. 

The poles and cross-arms are grooved to 
admit the wires from the test box at the 
office pole, the wire being led from the insu- 
lator to the bottom of the arm entering this 
from the lower outside edge on either side of 
the center, thence concealed and protected 
by a water-tight cover of galvanized iron, 
which is removable at will, to the test box, 
where the office cables are brought. The 
pole, which is also channeled, has the same 
sort of cover. The cable runs in the 
window, to the lightning arrester, the cross- 
box and switch-board. Ordinary office wire 
is used for the pole and cross-arm connec- 
tions. 





The successful operation of the peculiar 
lightning arrester used is phenomenal. Not 
one drop has been lost at any office where 
these have been in operation during all the 
severe storms of the past summer, and the 
company is discarding all other forms of 
lightning arrester as fast as possible. 

It will be remembered that this form of 
arrester combines in one instrument protcc- 
tion from both high and low tension dis- 
charges ; in the one case to grounding of the 
line being due to the fusing of a wire, in the 
other the discharge taking place to ground 
through a thin film of mica, before reaching 
the drop. 

The officers show some very encouraging 
figures, indicating prosperous and fairly 
rapid increase in their lists of subscribers. 

The Indiana muddle is patiently awaiting 
its turn before the legal solons of the State, 
and in the meantime everything is moving 
along smoothly, little evidence being adduced 
to show an inimical disposition on the part of 
subscribers. 





‘Phe Cumberland Company at Evansville, 
which seemed to be getting into rather more 


abide by the decision of the court on the 
question of the law’s constitutionality. 





Col. Lynch, 144 La Salle, reports telephone 
stock values as follows : 


itis Amara cuniensezess a $375 @ $400 
IR ns ccnaanan winds 52@ 53 
nee eee 67@_ 69 
Ss ctionos en anave tow 20@ 2% 
TOR BOWIROTE «0 ccccvccccees 30@ 40 
>) \ 4 ane 50@ 55 
_ 7 Ee ree 55@ 57 
DE Gin cabo rs cnienadanee’ 14@ 15 


CuIcaGo, Sept. 26, 1885. 





CONCERNING THE MEMPHIS SUIT. 


The friends of Mr. Garland publish the 
following : 

‘* Attorney-General Garland is still absent, 
and will not return for tendays. The de- 
partment has had no opportunity of com- 
municating with him upon the subject of 
the recent charges printed connecting bim 
with the Pan Electric Telephone Company. 
This company recently brought suit in the 
United States Court of Tennessee against the 
Bell Telephone Company. This suit was 
brought by the District-Attorney under in- 
structions from the Department of Justice 
It is now claimed that. this suit should not 
have been brought, and that the Attorney- 
General is one of the stockholders in the 
Pan Electric Company. 

‘*Gen. Garland has been in the Senate for 
a long time and has held a number of public 
positions. No charge has ever been made 
affecting his personal integrity. His manner 
of living is the simplest and the plainest. 
His entire management of the Department 
of Justice is of the best character. Under 
him a number of useless expenditures have 
been cut off, so that without waiting 
for any explanation from the Attorney- 
General his friends here are unwilling to 
believe that there is the slightest impropriety 
in the action of the department in bringing 
the suit against the Bell Telephone Com- 
pany. It now appears upon an examination 
of the case at the Department of Justice 
that the Attorney-General had nothing to do 
with bringing the suit. The order directing 
it to be brought was issued upon the third 
of this month. It was brought by Solicitor- 
General Goode, who was the acting At- 
torney-General. There is nothing in the 
record to show that Mr. Garland ever heard 
of the suit 

‘‘The suit was brought under the United 
States statute which empowers the law 
officers of the Government to bring suits for 
the revocation of patents, where it can be 
shown that these patents were improperly 
issued. It was under this statute that the 
District Attorney for Western Tennessee 
applied to the department for authority to 
begin the suit. This application arrived 
here after Attorney-General Garland had 
gone away for his vacatiun. Mr. Goode 
permitted the suit to be brought. As to the 
other part of the story, whether Mr. Garland 
is one of the stockholders of the Pan-Elec 
tric Company or not, cannot be determined 
uotil he returns. In the charges made 
against him it is not plain that he has 
acquired this property since he became 
Attorney-General. If there is no more truth 
in the whole story than in the part that 
charges him with responsibility for bringing 
the suit, then the very worst enemies of Mr. 
Garland will have to acknowledge that no 
point has been made against him.” 











The United States outranks the world, as 
far as the telegraph is concerned, both as to 
the extent of wire and number of messages 
sent, says the Cleveland Leader’s Washington 
correspondent. Last year there were 65,000,- 
000 messages sent in this country to 32,000,- 
000 in Great Britain, 18,000,000 in Germany, 
and 19,000,000 in France. Russia sends 





about 10,000 000 of telegramsa year; Switzer- 
land, 2,000,000; Spain, 3,000,000; Turkey, a 


than tepid water, as mentioned in a late ‘little over 1,000,000 ; Belgium, 6,000,000 ; 


number of the Review, has adopted a less and Austria, 9,000,000. Mexico has 460 
pugnacious policy, and virtually adopted telegraph offices, and it sends about 750,000 


the more pacific methods of the Central telegrams a year. 


Japan has 125 offices, and 


Union, by forming a compact with its sub- ‘sends nearly 3,000,000 telegrams a year. It 





scribers, both parties agreeing to wait and is a characteristic fact, showing the progress 





of the two nations, that the Japanese, with a 
smaller territory and a much less population, 
sends three times as many messages as China. 
Telegraphs in the United States do more 
business, make more money, and are more 
extensively used by the people than any- 
where else in the world. With sixty-five 
million telegrams sent last year, we had 
15,000 telegraph offices and 154,650 miles of 
lines. The mileage is larger to-day than 
then, and the wires are more generally used. 
Of these messages, the average cost per mes- 
sage of those sent by the Western Union was 
30.9 cents, and the average profit per mes- 
sage was 15.6 cents. In 1868 the Western 
Union bad about one-fifth cf its present 
mileage, and its charge per message was, on 
the average, over twice as great. At that 
time it made a profit of 41 cents per message. 
In 1884 the Western Union had 145,000 miles 
of lines, and 450,000 miles of wire. It sent 
more than 42,000,000 messages, and took in 
nearly $20,000,000 in receipts. The West- 
ern Union is capitalized at $80,000,000. 

The Baltimore and Ohio Telegraph has 
been largely increasing its mileage during 
the present year, and it has greatly reduced 
the rates of telegraphing to certain points. 
Last year it had 29,000 miles of wires; now 
it has more than 50,000. It competes with 
the Western Union, and at conventions and 
on such occasions as the Grant funeral it 
does a great deal of the sending out of tele- 
grams to newspapers. 

The Mutual Union Telegraph now belongs 
to the Western Union. It has a capital stuck 
of $10,000,000 and 60,000 miles of wire. 
The Bankers and Merchants’ Telegraph Com- 
pany has a capital of $3,000,000, a debt of 
more than $7,000,000, and about 28,000 miles 
of wire. The above estimates of telegraph 
lines in this country refer to those open only 
to public business. Those used for private 
purposes, the railways, and for telephone use 
are over and above these. 





CIRCULAR. 

At a meeting of the National Telephone 
Exchange Assoviation held in Providence on 
the 8th, 9th and 10th ult., the following offi- 
cers were elected for the ensuing year: 
President, C. N. Fay, of Chicago. 
Vice-President, GrorGce F, Durant, of St. 
Louis. 

Secretary, C. H. BARNey, of New Jersey. 

Treasurer, H. L. StorKe, of New York. 
ADVISORY COMMITTEE: 

W. A. Jackson, of Detroit. 

B. E. Sunny, of Chicago. 

Morris F, Trier, of New Haven. 

EXECUTIVE CoMMITTEE: 

C. N. Fay, of Chicago, ex-officio. 

JAMES BiGLER, of Newburg, N. Y. 

R. M. BartLey, of Williamsport, Pa. 

C. F. Cutter, of New York City. 

Henry METZGER, of Pittsburgh. 

Among the more important matters acted 
upon, were the adoption of the new English 
Standard Wire Gauge as the official cauge of 
the sssociation, and the approving of a plan 
submited by the Executive Committee 
whereby the Secretary shall devote the 
greater part of his time to the business of 
the association, with an office in New York 
or Boston, which shall be a repository of all 
kinds of statistical and other information 
for the benefit of the members. 

Until furtker notice. the office of the 
Secretary will be at 234 Broadway, Room 16, 
where he may usually be found during busi- 
ness hours. 

In accordance with instructions of the 
association, a circular will soon be issued 
from the office, giving a statement of the 
sizes of the new standard gauge, with weight 
and resistance per mile of its several sizes 
in iron and copper wire. 

In view of the state of the treasury, and to 
provide for the increased expenses contem- 
plated by the new duties imposed upon the 
Secretary, it was 

Vited, That an assessment of forty dollars 
($40) per member be levied and paid to the 
Triasurer to provide for the expenses of the 
ensuing year. 

This assessment is in addition to the annual 
dues, ten dollars ($10), for the current year, 
and the Treasurer urgently requests that both 
dues and assessments be sent to his address, 
15 Cortlandt street, New York City, as soon 
as possible, in order to enable him to meet 
the expenses of the association as they 





become due. 
C, H. Barney, Secretary. 
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«*, ‘Coffins for the wires” is what the 
conduits are called over in Brooklyn. 


«*, The Mutual District Messenger Com- 
pany cf Boston has declared its regular 
quarterly dividend of $2 a share, payable 
October 15th. 


«*, The Detroit Free Press predicts and 
prays that in another year a telephone or 
telegraph pole “ will be as hard to find in 
that city as the North Pole.” Telegraphic 
and telephonic conveniences will be about as 
difficult to discover, also, should such be the 
case, 

«*» In Evansville, Indiana, the collector of 
telephone rentals is having all the entertain- 
ment just now that he desires. A number 
of suits have been filed against bim by sub- 
scribers who have been compelled to pay 
more than the $8.00 rate provided by the 
new law of that State. The law provides a 
fine of $100 in each case when a charge is 
made to exceed that amount. 


«*» The telephone business at Queretaro, 
Mexico, is improving, new subscribers being 
added from day today. The public offices 
have been connected, and the business is be- 
ing energetically managed by Mr. Enrique 
Dominguez. Mr. M. L. Guireaud, who has 
recently been appointed manager of the Pue- 
bla Telephone Company, is making an effi- 
cient reorganization of the telephone busi- 
ness in the important city of Puebla. 


x, Jules Beer refused to pay the Chicago 
Telephone Company $60 for rent on the tele- 
phone in his store, en the ground that the in- 
strument never operated satisfactorily. The 
company obtained judgment before a police 
magistrate, and Beer appealed the case. 
The company tried to prove that Beer did 
not know how to use atelephone. Evidence 
was submitted that Beer had talked in the 
instrument properly. The jury returned a 
verdict in favor of Beer. 


x", At the annual convention of the Tele- 
phone people, Mr. A. 8. Hibbard, of Wis- 
consin, submitted a paper on long-distance 
telephony. ‘‘ The limit of distance in prac- 
tical and profitable working,” he says, *‘ is 
about 100 miles, although a considerable 
business is done over 150 to 200 miles of 
wire.” Among the long lines in daily use 
are one from Milwaukee to Oshkosh, 110 
miles; one frem Detroit to Saginaw, 100 
miles, and one from Buffalo to Rochester, 
85 miles. 


x", The bill filed in the U. 8. Court in 
which the United States of America appears 
as plaintiff against the American Bell Tele- 
phone Company is attracting considerable in- 
terest, and puts a new phase of the innumer- 
able litigations that have appeared from 
time to time in the telephone field. Whcther 
the A. B. T. Co. will be as successful in 
winning its suit as heretofore remains to be 
seen. It is evident that the case will be 
strongly contested, and considerable new 
testimony produced, some of which we pub- 
lished last week, and which is quite sensa- 
tional. 


4, Articles of incorporation of the Allen 
Telephone Company have been filed in the 
county clerk's office, at Utica, N. Y. The 
incorporators are Frank J. Callanen and 
Joseph R. Swan, Utica, and Charles E. Allen 
of Massachusetts. The members are asso- 
ciated together as a manufacturing corpora- 
tion, to continue in existence 50 years, for 
the purpose of carrying on the manufacture 
of telephone, telegraphic and electrical in- 
struments and supplies. The amount of 
capital stock is $5,000, divided into 50 shares 
of $100 each. The trustees of the corpora 
tion for the first year are Charles E. Allen, 
Frank J. Callanen and Joseph R. Swan. 
The headquarters of the company will be in 
Utica. 





«*» The directors of the Erie Telephone 
and Telegraph Company have declared a 


«*, An attempt to bind 100 users of the 
telephone in Lowell to order the instruments 


dividend of one half of 1 per cent., payable removed when the rental is advanced Oct. 
to stockholders of record September 30, to 15, has resulted in securing 18 signatures. 


be mailed by check October 26. 


The divi-| One hundred are required to make the agree- 


dend is on 48,000 shares, and amounts to, ment binding. The advance in rentals is not 


$24,000, and to $62,000 since June 30, 1884. 


«*, The Southern New England Telephone 
Company has decided to construct a new 
telephone line between New Britain and 
Hartford. The route of the new line will 
not be the same as that of the old one, which 
ran down under the mountain. The new 
line will require upwards of 300 poles, and 
will be completed in about a month, It is 
not yet decided what will be done with the 
old line after the new one is completed. 
Elmwood will be greatly benefited by the 
new service. 

z*« The Central Union Telephone Com- 
pany has filed an answer in the mandamus 
proceedings of D. M. Bradbury to compel 
the company to place a telephone in his 
office at the lawful rental, which was men- 
tioned in a recent issue of the Review. 
The defendants waive the writ of mandate 
and set forth that from time to time new in 
ventions have been added to the telephone 
equpments and the improvements made 
perfected at a great expenditure and to the 
increased convenience of the public. The 
company scts forth in detail the manner of 
doing business, mentions the hand telephone, 
the Blake transmitter, etc., for which it pays 
separate rental. The charges have been per 
year for cach hand telephone, $10 ; trans- 
mitter, $10; other facilities, $49. Defend. 
ants claim that before the demand of the 
relator they «ffered to furnish a band tele 
phove and cords, one magnetic bell and 
blackbourd to be connected with the ex- 
change and to be served fiom ,7 A. M. to6 
P. M. at $3 per month. The more elaborate 
equipments are furnished at $5. Defendants 
state that a royalty of $7 is paid by them to 
the American Bell Telephone Company for 
the use of each instrument, and that for the 
privileges under the contract $500,000 was 
paid. The company denies the constitu- 
tionality of the new telephone law, and 
declares that a three-dollar rental will not 
justify the present outlay on its part. 


»*, Mr. W. J. Denver, assistant general 
manager of the New England Telephone and 
Telegraph Company says, with reference to 
the advance in the rental of instruments in 
certain exchanges: ‘‘The corporation is 
now heavily in debt, its stock is down to $34 
per share, and the stockholders have not 
received any dividends for three years. 
The directors of the company recently 
decided that the concern was not paying ex- 
penses, and was not likely to, therefore an 
increase in rentals was the only alternative 
left, as the working expenses have been re- 
duced to the lowest possible point consistent 
with efficient service. This, according to 
Mr. Denver, is the only reason why the rates 
have been increased. Mr. Denver stated 
many people ha.i an idea that the New Eng 
land Company is connected and shares the 
profits of the Bell Company, but that is an 
error. The New England exchange is oper- 
ated as a distinct concern, simply leasing the 
instruments from the Bell Company, which 
owns all the patents and is paying enormous 
dividends. The cost of maintaining the 
lines has been heavy all over New England 
of late, and this has tended to further in- 
crease the liabilities of the concern. Re- 
garding the cust of maintaining the tele- 
phones, Mr. Denver said that the public had 
gained a wrong impression. He claims that 
the actual expense for every instrument per 
annum is $44.13, this having been proved by 
statistics. In the face of this fact the gen- 
tleman did not consider that the company 
was in any way exacting when it demanded 
enough from the public to leave a slight 
margin of profit or a surplus for accidents, 
etc., and also to pay the stockholders a divi- 
dend occasionally. In addition to the great 
expense of the telephone the wires and poles 
bave to be renewed about once in five years, 
so that, according to Mr. Denver’s figures, a 
very small margin will be left, even with the 
increased rates, 





popular, but it looks as if it would be paid 
without much argument. 

**» Vice-President Cherry, of the Standard 
Electrical Works, Cincinnati, was one of 
the youngest and most active delegates at the 
Telephone Convention. Mr. Cherry had 
been enjoying a few weeks’ rest on the sea 
shore, and returned to his large establishment 
in Cincinnati at the close of the Convention, 
prepared to see that the telephone boys were 
supplied with the excellent ‘‘ Post” bells, or 
any other material they might need, with the 
promptness characteristic of his house. 

«*, The most active rival of the American 
Bell Telephone Company in the United 
States at the present time is the Pan Electric 
Telephone Company, organized under the 
laws of Tennessee, with headquarters at 
Memphis. Of this company, Gen. Joseph 
E. Johnston, of confederate fame, is presi- 
dent; Isham G. Harris, vice-president; A. 
H. Garland, counsel; J. H. Rogers, electri- 
cian; Hon. Casey Young, secretary and 
treasurer. This compazy has extensive ex- 
changes throughout the South, in different 
parts of Texas, Arkansas and Maryland, and 
in Washington, D. C. A number of their 
instruments are jn use by the United States 
government. They employ what are known 
as the Baxter and Long patents, and other 
inventions. In fact, opposition companies 
using various kinds of instruments are opera- 
ting exchanges and territorial lines, as well 
as large numbers of private wires. In some 
instances, these opposition companies have 
as many subscribers as Bell local companies ; 
and the attorney-general of one of the 
Southern States has given an opinion that the 
Bell Company will not prosecute them for 
infringement. These companies are offering 
telephones at much lower rates than the Bell 
Company, and, in some instances, agree not 
to make any charge until they have an equal 
number of subscribers to the Bell local com- 
pany. These opposition exchanges are, con- 
sequently, securing a good foothold. On 
the other hand, the Bell Company are actually 
engaged in pressing suits against the Baxter 
patents in more Northerly States ; and it 
Was against these patents that the injunction 
was recently obtained with so little effort in 
the case of the Western Pennsylvania Com- 
pany of Pittsburgh. A suit has been begun 
against the Bell Company by the Pan at 
Memphis, and, with these suits and counter 
suits, lively times are expected. The Bell 
patents have been entirely set aside in 
Canada, and the company is selling its in 
struments outright at $30 per set. The 
Dominion Telegraph Company of Montreal 
bas also secured a charter, and is going into 
extensive competition. The American Bell 
Company has made still another concession 
to its licensees in the United States, allowing 
the latter the fiee use of all instruments in 
their own operating 100ms, not to exceed in 
any instance 3 per cent. of the total number 
of instruments of the licensee. 
<> 

Our Kansas City Letter. 
Kansas City, Mo., Sept. 19, 1885. 
Editors of the Ekctrical Review : 

The representative of the lately organized 
Edison Electric Light Company is pushing 
the incandescent system in this city and 
district. He has hada force of some half-a- 
dozen men at work for the past week or two 
wiring both the old and new wings of the 
Times building at the junction of Main and 
Delaware. This structure is to be equipped 
with 350 lights in all. The work is being 
done in a thorough and substantial manner, 
and under the personal supervision of the 
agent, assisted by Mr. H. D. Gill, late of the 
Western Electric Company, of New York 
City. All the wires in the new part of the 


building are run between the floors and 
joists, and when the plastering is done will 
be hidden completely. 

The agent has applications from several 
other business houses for installations in their 
buildings, among which may be mentioned 





the Kansas City Club-house, and several 
adjacent buildings, 500 lights. Fowler Bros.’ 
immense packing establishment, something 
less than 1,000 lights, and others, 

He has also recently finished putting up a 
plant of 600 lights at Lansing, in the Kansas 
State Penitentiary in the suburbs of Leaven- 
worth, and a plant of 80 lights in a flouring 
mill at Lawrence, same State. 

The Henry Electric Motor, of this city, of 
which so much was expected, is taking a rest 
in the torpid state. It was to be in practical 
operation for the Inter-State Fair, to be 
held next week, but as is always the case in 
such failures, the manufacturers of the 
special car required for the purpose failed to 
come to time, and now weare to haye another 
interregnum in tke date of the opening 
exhibition. The truth of the matter is that 
some of the projectors and stockholders are 
also interested in a new to-be-patented fly- 
ing machine, and you know the old adage 
about having too many irons in the fire. 

The cable railway of this city is not com- 
ing up to public expectation. At first it was 
the brake that was not strong enough, and 
responsible for all the accidents. Having 
experimented on brakes and grips for a 
couple of months, and getting these ‘‘unruly 
members”’ under complete subjection, now 
the cable i'self is getting obstinate. It is 
made out of common iron wire, and breaks 
on an average once or twice a day. It 
requires nearly half a day to splice it, and 
meanwhile the business-man and shepping- 
lady waiting on a street corner away up in 
the neighborhood of Woodland avenue are 
justly indignant for the delay and the annoy- 
ance. 

How is it with you in the newspaper busi- 
ness, Mr. Editor? Do you often meet the 
man who was the first to subscribe to your 
paper? The manager of the Kansas City 
Telephone Exchange tells me that by actual 
count he has had just thirteen such callers 
within the past six months. Each one is 
positive he was the first man to order a tele- 
phone after the exchange was started, and 
this bit of information is always vouchsafed 
as a prelude to weightier arguments why he 
should have a reduction of rates, An enter- 
prising patent agent of this city has also sent 
him a draft of a letter to be forwarded to the 
Arer'can Bell Company showing how it is 
to their interest to furnish him a free tele- 
phone in return for the services he can 
render them in case of any infringements 
of their patents taking place in this vicinity. , 
Verily the way of the schemer is tortuous. 

The Kansas City Zimes of the 10th instant, 
bas the following : 


‘* A WEDDING WITH A ROMANCE. 

‘*Mr. Charles Maclillie of this city, auditor 
of the telephone company, and Miss Minnie 
Hemsley-Hampson of Chicago, were quietly 
married at Grace Church last evening by 
Rev Cameron Mann. The bride was given 
away by Mr. C. D. Crandall. Th+ere were 
no altendants, and only a few of Mr. Mac- 
lillie’s friends were present. The circum- 
stances attending the wedding give it the air 
of aromance. Mr. Maclillie met Miss Hem- 
sley-Llumpson two years ago in Chicago, 
where she had removed with her parents 
from England several years before. An en- 
gagement followed, and the younglady went 
to Vienna to complete her musical siudies, 
She returned home three weeks ago, and was 
met upon her arrival by Mr. Maclillie. It 
was agreed that the wedding should take 
place next spring, and nothing remained in 
the way of a consummation of their plan of 
matrimony but the consent of the parents. 
The father readily complied, but the young 
lady’s mother was obdurate, The young 
couple were in despair, when Mr. Hampson 
made everything serene by telling his 
daughter to go on to Kansas City and marry 
her lover at once. Mr. Maclillie accordingly 
returned home, to prepare for the nuptials, 
and the lady followed yesterday. It seems 
that the mother, finding that she could not 
prevent the marriage, relented. At any rate 
among the wedding pre<ents is a handsome 
point lace shawl, the gift of Mrs. Hampson. 
Mr. and Mrs. Maclillie will not take a wed. 
ding trip, but will take up their residence at 
once on Broadway.” 


Mr. Maclillie is a popular man of society 
in this city. He is a member of the Bicycle 
Club, Boat Club and various other organiza- 
tions, and the boys, while wishing him much 
joy. will regret that this new departure will 
deprive them of his presence and assistance. 

Montror. 
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Effects of the Telegraph Competition. 


A curious document has been handed us. 
It isa postal card, printed, with blanks left 
to be filled in with the pen, of names and 
dates, and reads as follows : 

Blank No. 29. 

WESTERN UNION TELEGRAPH OFFICE, 
GALvVEsTon, Aug. 27, 1885. 

A message signed by you was to-day 
handed by messenger to the office of the 
We-tern Union Telegraph Company of this 
place, for transmission to Louis Beer & Co , 
New Orleans, La., where the company you 
filed the message with has no wires. 

The unnecessary delay and repetition to 
which this message has been subjected would 
have been avoided if it had been filed at the 
office of the Western Union Telegraph Com- 
pany in the first instance. 

W. 8. Cuestey, Manager. 

The true inwardness of this business is 
interesting. The B. & O. has independent 
lines from St. Louis into Texas, and thence 
to New Orleans, and it has largely reduced 
the tariffs in tha’ territory, which before was 
in the exclusive control of the Western 
Union. It sems that on August 27th, the 
message above referred to was sent from St. 
Louis to New Orleans hy the B. & O. lines. 
At Galveston there was a temporary inter- 
ruption to the New Orleans wire, and the 
B. & O. manager at that place immediately 
transferred the message to the Western 
Union office, prepaying the same. The 
Western Union could not refuse the message, 
but took it out of the B. & O. by sending the 
above quoted postal card to the sender of the 
message at St. Louis. 

It will strike the average reader that this is 
pretty small business for such a company as 
the Westcrn Union to be in, considering its 
lofty claims to be superior to all competitors, 
etc. The competition must be cutting deeply 
when the Western Union resorts to such 
devices to injure its rival. 

ee ae 


x", Manager Valleau of the telephone ex- 
change has placed a telephone in Firemen’s 
Hall, the headquarters of engine company, 
No. 3, and No. 1 hook and ladder, for the 
use of the Fire Department. The telephone 
number is 309. The arrangement is just 
what has been needed for a long time, and 
will prove a great convenience, and add con- 
siderably to the efficiency of the department. 
Private alarms may be sent in from any part 
of the city, in many instances where the fire 
is not of sufficient magnitude to sound a 
general alarm. To obviate any danger of 
false alarms being sent in, a record will be 
kept at the telephone exchange, and should 
any at empt be made to call out the depart- 
ment needlessly, it will be an easy matter to 
discover the source of the message. Sub- 
scribers will, therefore, be responsi!le for 
alarms sent in frm their telephones. A 
telephone is needed at each engine house in 
the city, and no doubt in time they will be 
supplied, so that communication may be had 
between the chiet’s headquarters and all 
branches of the department.—Savannah (Ga.) 
News. 
ee 





.. A correspondent says: ‘‘ At the time 
when Morse was about to erect—or, more 
properly, lay—his fir-t line of wires between 
3altimore and Washington, Mr. Cornell, of 
Ithaca, read in the papers that the plan was 
to lay the wire under ground, and it occurred 
to him that stringing upon poles would be 
much easier and cheaper. Whercupon he 
wrote to Mr. Morse and proposed to build 
the line upon poles and take part pay in tele- 
graph stock. The thing wus done, and 
proved successful. Then Mr. Cornell en- 
tered at once upon the business of erecting 
telegraph lines, and taking part pay for his 
work in telegraph stock, which resulted in 
the fortune that enabled him to found the 
university in Ithaca, N. Y., which bears his 
name. He was at one time the owner of 
more telegraph stock, perhaps, than any 
other man, and had much to do with the 
practical working of the lines. This infor- 
mation came from a man who was an ‘opera- 
tor’ under Mr. Cornell’s direction, but it may 
not be strictly accurate in detail; if not, 
some of your readers may be able to correct 
the errors.” 


.... The following highly-picturesque 
description of the various phases and vicissi- 
tudes through which the wire has to pass 
was given by Mr. W. Hepworth Dixon, at a 
dinner some years ago :—‘‘As with the steam- 
ship, so with the telegraph wire. [He was 
speaking of the dramatic element in connec- 
tion with a steamship.] Marking a tele- 
graphic wire in the London streets, trailing 
by lamp posts, crawling near gutters, you 
reject the poetry that palpitates in that wire! 
Let us leave this question open. The 
familiar is rarely picturesque. No Eng- 
lish artist thinks a cab picturesque, but 
English artists flock to the lagoons in 
order to paint gondolas, and a famous 
Venetian artist has recently been in 
London for the purpose of painting cabs! 
Set the wire in a strange scene, and we catch 
the picture at a glance. In the Syrian descrt 
you come on the telegraph line connecting 
London with Calcutta by way of the 
Euphrates Valley. You may find a Bedouin 
Sheikh standing near it, with a carbine in his 
hand, a dozen of his servants by his side, his 
mare and camelsin a group apart, and this 
wild bit of wire—to him a Sheitan’s mes- 
senger—running through the wild man’s 
country, and a black bird perched on one of 
the telegraph poles, an emblem of that 
Sbeitan which the untamed Arab Sheikh 
conceives—alighted on his throne! Is there 
no poetry in that bit of wire? That wire at 
which the bird pecks and the Arab glares, is 
thrilling with a thousand human emotions— 
a word of whispered love from separated 
hearts; a dying mother’s blessing to her son; 
a desperate merchant’s order to buy or sell; 
a Minister’s command to levy war. Who 
knows? All kinds of messages are streaming 
on that line, at which the black bird nibbles 
and the Bedouin hesitates to fire. The same 
thing, in an equally poetic aspect, may be 
seen among the Rocky Mountains and along 
the arid plains of Santa Fe. Through deso- 
late hunting grounds, on which the Sioux 
and Osages chase their prey and scalp their 
enemies, the wire runs forward, wedding 
the wealth, energy and civilization of New 
York and Boston with the growing weal'h, 
energy and civilization of Sacramento, San 
Francisco and Los Angelos. When you see 
how we girdle the earth in a few minutes— 
how we throw our chains over the wildest 
chasms, making the wild inhabitants of 
these waste places wonder and inquire—the 
first steps towards their better knowledge 
and their ultimate civilization—can you say 
there is no quickening spirit in that wire, no 
poetry and drama in that electric spark ? 
The wire isa poetic and dramatic instrument. 
It brings the very ends of tbe earth together, 
fusing the sum of human emotions into one 
common sentiment. Can the dramatic poet, 
in his highest reach of tragic passion do as 
much? Take the case of a great battle 
fought and won—Sadowa, Sedan, or apy 
other of the typical class. I take Sedan. 
Two armies clash, a victory is gained, an 
empire rises, and a second empire falls, 
Events occur in a few hours which change 
the flow and custom of the world. A crash, 
an onset and arout. Napoleon a prisoner, 
Wilhelm is on his way to Versailles. The 
political and military center of Europe is 
transferred from Paris to Berlin. These 
things are done in a dozen hours, and in 
anoth«r dozen hours men are talking in their 
breathless haste and fever of these great 
events, not only in Paris and Berlin, but in 
the mosques of Cairo and in the streets of 
Archangel, in the bazars of Calcutta and on 
the quays of Rio, by the falls at Ottawa, in 
the market places of San Francisco and in 
the shops at Sidney, within a day the news 
is told, and at the same instant of time every 
human heart is quivering with the shock of 
these great events Thatisdrama. All the 
corners of the earth are joined, kirdled, fused. 
Just as in a theater you speak directly face 
to face with five or six hundred persons, so 
that every ove laughs or weeps under a com- 
mon impulse, laughing with the same wave 
of merriment, crying with the same pang of 
emotion, so the poetical telegraph speaks to 
the whole world—now become a theater— 
bringing joy and sorrow, exultation and 
| remorse, to every kind and race of man.” 








....- Fourteen years ago the first tclegraph 
line in Japan was put up. In 1881, four 
thousand miles of line, comprising ten thou-| 
sand miles of wire, had been erected. The 


Japanese language has no alphabet, so a spe- | 


cial adaptation of the Morse code is used in 
telegraphing, forty-seven signs being re- 
quired. Linemen, with bamboo rods, are 
employed to keep the lines clear of cob- 
webs which spiders weave between the wires, 
and which in wet weather act as con- 
ductors. 

..-. The telegraph conference will reas- 
semble in Paris in ‘890. Mr. Stephan, in his 
farewell address to the delegates, expatiated 
on the studies that he had made in reforming 
and unifying the tariffs, and expressed him- 
self as confident that the next conference 
will complete the good work. The Eng- 
lish and Portuguese delegates replied on 
behalf of their colleagues. The new tariff 
will go into effect in July, 1886. 


..-. Did you see that gorgeous sunset Mon- 
day evening? The phenomenon was sur- 
passingly beautiful, and its roseate glory only 
lacked the heavenly chariot and an angel 
and trump to complete a foreshadowing 
picture of the morning of the last day, when 
the final fires shall glow in the east and lift 
their flames to the skies. An electric sea 
drifted slowly adown the eastern horizon 
and the golden rays from the sun’s good- 
night kiss bathed in its prismatic glories, 
painting a scene above all art, and exhibiting 
colors that only a God can produce from the 
rarest tints of infinite beauty on the light- 
ning’s easel.—Judge Advocate, 0. G@. 


.... The Bankers and Merchants’ Tele- 
graph Company, which was chartered under 
the laws of the State of Pennsylvania, April 
29, 1881, will make application to alter and 
amend its charter by changing the corporate 
pame to the ‘‘ United Lines Telegraph Com- 
pany.” As the Standard Oil Company has a 
number of private telegraph lines that are 
operated in connection with the United Pipe 
lines. It is semi-officially hinted that the 
Standard corporation is at the back of the 
United Lives Telegraph Company, and that 
a powerful5telegraphic combination is to be 
effected by tbe oil kings whose wires now 
penetrate regions not touched by rivals, and 
where important interests center. 


exe The telephone saddles the average 
*‘country editor” with more or less of the 
clerical work of other people. We do not 
object, nor do we complain, but simply state 
this to show that, from the printing office 
end, there is more loss than gain by connec- 
tion with advertisers. Nor do we doubt that 
the advertisers, in their turn, experience 
similar inconveniences from their customers. 
There is, of course, the ‘‘ broad and liberal” 
view to be taken of this subject, but we are 
simply considering possible results by stmk- 
ing a balance from the individual, selfirh 
standpoint. We all feel that it is conve- 
nient to have the telephone at hand in case of 
a real necessity for its use, and it is this which 
induces people to continue their subscrip- 
tions. However, in spite of all this pbil- 
osophy, most of us rather like to have a 
telephone ‘‘in the house” in order to be 
ready for an emergency.— Exchange. 


«ee. The American Machinist says : “ We 
have heard of more than the usual number 
of instances recently of men coming to 
grief through trying to bribe engineers to 
recommend the purchase of some patented 
device for use about their boilers or engines. 
In one instance, it was an offer to divide up 
on the sale of a boiler-cleaning compound 
that secured the would-be seller an invita- 
tion to vacate the premises ; in another it 
was a grate bar. When proprietors hire 
intelligent, competent engineers, paying 
them fair wages, they do not have to pay 
extra commission on stores purchased, or 
pay for things there is no use for. We have 
had occasion to know of some instances in 
which a saving was effected in this way that 
went a long distance towards paying the 
wages of the competent engineer. The 
policy of saving one or two hundred dollars 


a year on the wages of an engineer is gener- 


ally a short-sighted one.” 
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.... Manchester, N. H., is to have a new 
electric fire-alarm system. 


In the province of Siena, Italy, 
there are 11 Government and 13 railway tele- 
graph offices, from which nearly 900,000 
messages are forwarded annually. 

.... During the recent fishing storms on 
the English coast, some curious reports of 
accidents were received by telegraph. For 
instance: ‘‘Boat lost this morning with all 
hands and a great many more.” 

..-. A telegram recently arrived as fol- 
lows: ‘A girl; he be doing well.” The re- 
cipient couldn’t understand the rapid change 
of sex until asked to read: ‘‘ Hebe doing 
well.” 


A grocer, who had pursued a runa- 
way clerk, named Galusha, and found him 
with the money, and repentant, telegraphed 
to his (the grocer’s) anxious wife: ‘‘ Found 
Galusha. Hope for better things.” When 
she got the missive itread: ‘“ Found girl; 
shall elope and get her things.” She started 
for the scene of action by the next train. 


.... An old lady once wrote a leiter to the 
department, asking them to remove the 
wires which had been attached to her chim- 
ney, and said: ‘‘I must request you to re- 
move your wires from my chimney immedi-. 
ately, The noise the message makes going 
along the wires is something awful, and 
sometimes—I suppose when the clerk has a 
hard word to spell—I declare it quite shakes 
the house.” 

.... Ata meeting of the Society of Tele- 
graph Enginers, Mr. Preece once related the 
following anecdote: ‘‘ Many of us know that 
there is often a good deal of hanky-pankyism 
done in public lecturing on telegraphy. I 
was once lecturing in Southampton, and in- 
stead of spe king to Amsterdam, Berlin and 
Vienna, as I thought, I was only, after all, 
speaking to TS. The fact, unfortunately 
came out in this way: One of the audience 
in the Hall wanted to know what time it was 
in Vienna, when we were supposed to be 
talking to that place. The individual per- 
sonating Vienna, knowing there was a differ- 
ence of some forty minutes, instead of put- 
ting on the time, took it off, and I was thus 
convicted at once before a Southampton au- 
dicnce as a swindler.” 

.... F. M. Lockwood & Co. declare that, 
from the statements, the Western Union 
Telegraph Company is not earning its divi- 
dends if any money is spent for construc- 
tion. The estimated revenue, etc., for the 
quarter ended September 30 was given re- 
cently. Comparison with the same quarter 
of 1884 follows: 

















1885. 1884. Changes. 
Netrevenue..... $1,450,000 $1,750,000 Dec. $300,000 
Interest an 
sinking fund... 143,768 104,000 Inc. 89,768 
Balance .. . $1,306,232 $1,646,000 Dec. $339,768 
Dividend, 1% per 
cent........... $1,199,842 *1,399,810 Dec. —_ 199,968 
Balance ..... $106,390 $246,199 Dec. $129,800 
Surplus July 1... 4,324,004 4,157,468 Inc. 166,536 
Total surplus 
Oct. 1.0... $4,430,393 $4,403,658 Inc, $26,735 





* 13% per cent. 

.... At the strike of wire-workers at Hart 
ford, Conn., the company is filling the place of 
the strikers with Swedes from Worcester 
The strikers last week met a considerable 
number of men who had been imported by 
the mill owners and induced them to return 
home, but the Worcester arrivals are mainly 
Swedes, who understand little, if any, Eng- 
lish, and will not mingle with the strikers, 
The latter had demanded $2 25 per day, and 
the new hands are working at the company’s 
figures, $2. The superintendent said that 
the new men were at work, that others are 
coming, and that the company expects to 
defeat the strike without any further diffi- 
culty. The precaution is taken of meeting 
the men at the depot with coaches and trans- 
porting them direct to the mill. 
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* * The Para Rubber Company, 
Framingham, Mass., have recently put in an 
installation of 600 Brush-Swan incandescent 


South 


lights. They will use an Armington & Sims 
engine for the power. 

* * One of the simplest and readiest ways 
of loosening a rusted screw is to apply heat 
to the head of the screw. A small bar or rod 
of iron, flat at the end, if reddened in the 
fire and applied for two or three minutes to 
the head of a rusty screw, will, as soon as it 
heats the screw, render its withdrawal as 
easy with the screw-driver as if it were only 
a recently inserted screw. 


** A convention has been held by the 
Silesian and Rhenish-Westphalian zinc pro- 
ducers, with a view to regulating the sale 
and production of zinc. The agreement is 
based on the production of 1884, and to this 
98 per cent. of the zine producers of the con 
tinent have assented. The good effect is 
already felt in the strength of the Silesian 
market. The Glasgow Herald observes that 
‘*the raw zine production in the whole 
world in 1884 amounted to about 290,000 
tons, of which Norsh America produced 
30,000 tons, England the same amount, and 
the European continent the remainder. In the 
last five years the production of the continent 
increased 12,000 tons on an average yearly.” 

* * The scientific passenger was talking of 
electricity, magnetism and all that sort of 
thing. He talked very wisely and quoted 
much from the books. His hobby was the 
attractive power of electricity and its vast 
possibilities as a mechanical agent. But 
though he talked much and learnedly, no- 
body seemed to understand him. The faces 
about him were blank. One impatient Jis- 
tener squirmed in his seat as if he would like 
to escape, but finally broke in with : 

‘‘That’s enough, professor. Nobody de- 
nies the attractive force of electricity.” 

‘* You understand me, then—you can fol- 
low my arguments?” exclaimed the professor, 
delightedly. 

‘No, blast your arguments. Life is too 
short. But I know all about the attractive 
force of electricity. I’m a Detroit alderman, 
and the Electric Light Company has captured 
every cussed one of us, ’xceptin’ myself, and 
if they’ll raise their present offer $200 they’ll 
get me ” 


* * Our Toronto correspondent says : ‘‘ The 
electric railway now being operated by the 
Toronto Industrial Exhibition is a success. 
It is something entirely new, and differs 
from the one run here last year. Itis not a 
toy or an experiment, but a practical rail- 
way, carrying the visitors to and from the 
fair grounds, making connections with the 
horse-cars. When it is considered that the 
maximum of power used was only 30 horse- 
power, and that the number of passengers 
carried on Saturday last was nearly six thou 
sand, and yesterday ten thousand, it is truly 
wonderful. The motor, which is one of the 
latest improvements of Mr. Van Depoele, is 
placed upon one of the cars, and is connected 
to the axles. It is easily controlled, and 
made to run fast or slow as desired The 
electric current is conveyed to the motor 
through an overhead one-fourth-inch copper 
wire; it passes into a small copper wheel 
which is on top of the car, and presses 
against the under side of the wire, thence 
through the motor to the car wheels, then 
through the track back to the generator. The 
length of track is nearly one mile, with 
curves of 250 feet radius and grades three- 
fourths of an inch to the foot. The run over 
the track takes 2} minutes. The company 
has only three cars besides the motor car; 
hence it was necessary to do hvely work on 
Saturday last and yesterday. The cars were 
run for fifteen hours continuously. The aver- 
age time for round trips, including loading 





* * The Republic, a weekly newspaper pub- 
lished 1n this city, bas had for months a full- 
page advertisement of the Pan Electric Com- 
pany and its branches, and in that advertise- 
ment among the directors mentioned of the 
Pan Electric Company are the same Joseph 
E. Johnston, Isham G. Harris, and A, H. 
Garland, with the addition of Casey Young 
and J. D. C. Atkins, now Commissioner of 
Indian Affairs. Those who are familiar with 
the practice of the Patent Office say, that it 
has been the habit for the Attorney General 
to refer to the Commissioner of Patents ap- 
plications for leave to bring suit in the name 
of the United States to set aside a patent. 
Careful inquiry fails to discover that this 
application was referred to the Commis- 
sioner. The fact that these distinguished 
Government officials are directors in an 
opposition company, and that the suit against 
the Bell Telephone Company could only 
have been brought by the direction of one of 
them, is a circumstance of which, in the 
nature of things, the Bell Company will be 
likely to take such advantage as it can.— 
Evening Post. 

* * The fifty-fourth annual exibition of 
the American Institute was opened last 
Wednesday, the 30h of September, at the 
Institute Hall, Third avenue and Sixty-sixth 
street. For half a century the Institute has 
now afforded the inventor a simple and inex- 
pensive way of placing his inventions before 
a large number of persons. The original in 
tention of the Institute was to furnish a sort 
of exchange where inventor and capitalist 
might meet; this has been modified by the 
great cost attending the exhibitions. So 
many inventurs want every year to show 
their devices that the large building is now 
filled from one end to the other with curious 
and useful devices of more or less recent in- 
vention, while an addition has been built for 
the machivery. In order to keep the fees 
for exhibitors low it bas been found advisa- 
ble to admit much that would scarcely find 
a place in an inventors’ exhibition; but 
nothing is admitted unless it has some inter- 
est to the public, and the excellence of the 
display bas made the American Institute 
Fair, during its two months, one of the 
standard places of amusement of the city. 

eC 
Phases of the Newest Litigation Against 
the Bell Company. 


The suit to set aside the Bell Telephone 
patent recently instituted in the United 
States Court at Memphis, Tenn., in the 
name of the United States, isa litigation in 
which the public has much interest, and 
every phase of it will be closely watched. 
The position which the Bell Telephone Com- 
pany will take in this suit cannot, of course, 
be yet ascertained, but it has laid down the 
general principles of its defence in the suits 
which are pending in Baltimore, and in the 
one which has terminated in Pennsylvania, 
of which the pending suit is doubtless the 
sequel. 

There are some legal and political features 
connected with this litigation of which 
possibly the company, in course of the pro- 
ceedings, may avail itself. It has beena 
question in the courts whether the United 
States has any power to maintain a bill in its 
own name for another party, and in the case 
of ‘‘the United States os, Fraser,” the United 
States Court at Chicago decided that it cer- 
tainly had no authority to bring in one 
merely for the benefit of private parties who 
had an opportunity to try the question 
whether the patent was valid in suits of their 
own. There have been only four or five 
cases during the whole life of the Govern- 
ment when such suits have been brought, 
and only onc—the United States vs. Gurney— 
in which the Government his had a patent 
set aside, and in that case there was virtually 
no defence. According to current state- 
ments, permission was granted by the De- 
partment of Justice to those who brought 
the present suit at Memphis to file the bill 
in the name of the United States, and the 
following special Government counsel were 
appointed to assist in prosecuting this suit : 
J. R. Beckwith, George Gantt, Casey Young, 
and General Wright. These gentlemen are 


and unloading passengers, was 1014 minutes.’’, all connected with rival telephone com- 





panies. Mr. Beckwith was counsel for the 
National Improved Company, Mr. Gantt 
and General Wright were counsel for the 
Pan Electric Company, and Casey Young 
was sccretary and treasurer of the Pan 
Electric Company. There is no ground 
urged against the Bell patent in the bill filed 
at Memphis that would not be available in 
any of the pending suits. The suit by the 
United States, therefore, is not necessary to 
litigate any question. Its only effect is to 
appear to throw the weizht of the name of 
the United States into one side of the scales. 

It, perhaps, is a matter of interest in con- 
nection with the history of the litigation 
that the articles of incorporation of the Pan 
Electric Company show that in October of 
last year the following gentlemen, somewhat 
conspicuous in Washington politics, were 
either stockholders or directors: Joseph E. 
Johnston, present Commissioner of Rail 
roads, 10,000 shares; Isham GQ. Harris, 
United States Senator from Tennessee, 10,000 
shares, Augustus H. Garland, Attorney 
Jeneral, 10,000 shares, and Robert F. 
Looney, of Tennessee, 10,000 shares; and 
it happens that according to the articles of 
incorporation filed at Nashville, Tenn., the 
gentlemen named, and no others, constituted 
the Pap E'ectric Company. 


Aluminum, 
Editors «f Electrical Review : 

I must confess that I was somewhat amused 
by the contradictory statements about alumi- 
num made by your correspondents in the 
ELEctTRICcAL REviEw for August 15, page 3, 
September 5, page 2, and September 12, 
page 7. 

From the first mentioned article it is evi- 
dent that the prominent mechanical engineer, 
referred to, had personally no practical ex- 
perience about the properties of aluminum, 
and that his information about it was not 
derived from the latest sources, or he would 
not have expressed the opinions he did ex- 
press. Berzelius mentions that the heat of 
melting pig iron is insufficient to melt alumi- 
num (1). We know now that it melts at a 
lower temperature than silver, in fact very 
little above the temperature which melts 
zine (2), which is about 700°, while silver 
melts at 1800. At this latter temperature 
aluminum takes fire and burns up, while 
cast iron melts only when heated above 
2000°, and does not burn up. The melting 
point of aluminum is differently stated at 
1200 to1500 Fah. The reason of the old over- 
estimates of the temperature of the melting 
point of aluminum is that this substance 
melts very reluctantly and slowly for two 
causes: firstly, its specific heat is very 
great, which means that it takes more heat 
to raise its temperature a given number of 
degrees than is the case with any other 
metal thus far comparatively investiguted ; 
secondly, the latent heat of the liquefied 
metal is very great also, which means that it 
absorbs more heat during the process of 
melting than is the case with other metals. 
The old investigators did not wait long 
enough, and also did not know that it 
was necessary to press the pieces of heated 
aluminum in the crucible together with an 
iron piston so as to make them unite. With 
this precaution the metal flows well and can 
easily be cast into bars, or into more compli- 
cated forms ; however, in the latter case the 
mould must be very dry, and by preference 
be made from a porous material such as 
moulding sand, so that it will give exit to 
the air, as the metal soon becomes viscous 
after being cast. When cast while red hot, 
it must be poured rapidly, and soon after 
casting some more metal poured in, because 
it contracts considerably during cooling and 
solidification. 

A valuable quality is that when melted in 
a biack-lead crucible, in a proper furnace, it 
does not loose weight, and in this respect be- 
haves like the noble metals. Another valua- 
ble property is its ductility; it is easily rolled 
into thin sheets and drawn into fine wire, but 
there is some practical difficulty connected 
with this operation, for reason that the rolling 
and wire-drawing makes it soon excessively 
hard, and it has very often to be tempered by 
heat, and this with great care owing to its 





low melting point. The safest way to con- 
duct this operation is to pass it slowly over 
the chimney of an Argand burner, of which 
the heat is sufficient for this purpose. 

The elas'icity of cast aluminum is the 
same as that of silver, while its tenacity is 
also the same(3); when rolled, however it at- 
tains more rigidity, and becomes almost as 
hard as soft iron. It also becomes very son- 
orous; an aluminum bar suspended and 
struck gives a sound like a bell. This prop- 
erty has been practically applied by making 
tuning forks out of aluminum, which are 
very satisfactory (4). 

Aluminum is very weakly magnetic (5), so 
weak indeed as to be practically nothing 
when compared to iron, and the expectation 
of the engineer that in a few years it will dis- 
place iron will surely not be fulfilled in the 
case of dynamo machines. It also will not 
supersede iron or steel rails, as it is too soft 
and will not stand the wear and tear in the 
open air as is the case with iron and steel; and 
the assertion made by the engineer that it ‘‘is 
by far the strongest metal known” is false. 
It is not stronger than silver, which it per- 
fectly resembles in elasticity, tenacity and 
hardness (6). It is also not the best con- 
ductor of electricity, but inferior to silver 
and copper, and even inferior to gold, the 
resistances in round numbers being for silver 
and copper 3, for gold 4, for aluminum 6. 

That as telegraph wire it would ‘‘practi- 
cally last forever” is only a supposition 
which I have strong reasons to doubt, judg- 
ing from the behavior of pieces of aluminum 
which I had in my possession, and used in my 
laboratory. An aluminum teaspoon used 
among silver spoons in my household never 
looked bright, notwithstanding it had to be 
cleaned more often and with more labor than 
the silver spoons. Silver stands the vegeta- 
ble acids used in the household, but alumi- 
num can not stand the alkalies such as wash- 
ing soda, saleratus, some baking powders, 
sharp soap, and other alkaline cleaning sub- 
stances, nor ammonia, al] of which have no 
effect on silver. It is true aluminum stands 
nitric acid and silver does not, but we do not 
use nitric acid in the kitchen or dining-room, 
while we use alkaline substances in the 
kitchen for various purposes. 

In regard to the second article referred to, 
entitled ‘‘Aluminum and Electricity,” I wish 
to say that there are now two methods to 
manufacture aluminum. The old way, 
started by Oersted, in Copenhagen, who dis- 
covered in 1824a method to make chlorid 
of aluminum by passing chlorin gas over a 
red hot mixture of alumina (pure clay) and 
carbon, producing an avhydrous chlorin 
of alumina. Woehler found (1827-1845) that 
when the latter is heated with potassium, this 
will combine with the chlorin, and set the 
aluminum free. 

The other method is to pass a sufticiently 
strong electric current through a crucible 
containing a mixture of chlorid of aluminum 
and common salt, fused by a heat of 400°, 
using a gas-retort carbon for the positive, and 
a platinum rod for the negative electrode. 

I wish to remark also that it is not necessary 
to wait for ‘‘a cheaper production of electricity 
by the direct oxidation of carbon in a primary 
battery,” as suggested by the article pub- 
lished Sept. 5; the modern dynamos give as 
cheap an electricity as we can desire. The 
electrical method was first made practical by 
Bunsen, in 1852, and further perfected by 
Deville, 1854-1856, in consequence of the 
10,000 francs furnished by Napoleon III. ,for 
the purpose of defraying the expenses of ex- 
perimenting inthis line. Devillethen already 
claimed to make sodium at 95 cents per 
pound, and aluminum at $8 per pound (7). 
A further progressive step was the happy 
idea of Rose and Percy, to use the kryolite, 
which is a fluorid of aluminum and sodium, 
and which is found in such abundance in 
Greenland that it is imported at about the 
same costascoal. In fact the United States 
consume more of this mineral than all the 
European states tugether; it goes chiefly 
to Natrona, near Pittsburg. About a million 
tons have been used during the last 20 years, 
most of which found its way to the United 
States, but thus far it has been little used for 
the production of aluminum, but of soda, etc 
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At present the best method known to pro- 
duce aluminum is by treating the combi- 
nation of chloride of aluuninum and kryolite 
by an electric current derived from powerful 
dynamos; this has been improved recently, 
and resulted in what is now known as the 
‘Cowles process.” I: is in use in Cleveland, 
Ohio, where a powerful company makes the 
product’on of aluminum alloys a specialty, 
aluminum-bronze and aluminum-silver hav- 
ing already obtained a well-deserved reputa- 
tion for their valuable properties. In fact, 
as the aluminum question looks at present, 
it appears that the chief value of aluminum 
lays almost entirely in its alloys wi h other 
metals, and not in the aluminum unalloyed. 

In order that readers of this paper should 
not receive the impression that the manu- 
facture of aluminum is so easy as it appears 
from the short description given above, | 
must warn them that peculiar precautions 
are necessary, of which I will give an ac 
count ina fu'ure number, as it would be a 
waste of time and money to make au attempt 
without full information. 

In regard to the last article referred to, 
that of Sept. 12, I will only say that the 
objection that aluminum can not be solder- 
ed either by hard or soft solder, is no 
objection at all. It should be considered 
that most every metal requires its own par- 
ticular solder, especially a metal so very 
different from the other ordinary metals. 
The best solder for alumioum is an alloy of 
zinc, aluminum and copper, in the propor- 
tion of 80 zinc, 12 aluminum, 8 copper, or 
50, 30 and 20, or intermediate proportions. 

The soldering iron should be provided 
with an aluminum top, with which the 
solder is rubbed on; some recommend pul- 
verized kryolite as a flux. I found, however 
that it does not aid much ; it is a somewhat 
difficult operation anybow; still with some 
patience and practice one can succeed with 
this solder. The copper can be left out also, 
the solder is then, however, not so strong. I 
had to use such solders to connect the alu- 
minum plates to the zincs in a Crove battery, 
when 25 years ago I had the idea to substi- 
tute aluminum plates for the more expensive 
platinum plates in the porous cells containing 
the nitric acid. The results of this experi- 
ment have never yet been published ; also of 
those I will givea separate account in a future 
number, as it is of special and very instruc- 
tive interest to electricians. 

P. H VANDER WEYDE, M. D. 





(1) Berzelius, Lehrbuch de Chemie, 6 vols., 1836. 
(2) Pelouze et Fremy, Chemie inorganique, Paris, 


1862. Vol. ii. p. 681. 
(3) Wertheim. 
(4) Lissajous. 


(5) Poggendorf and Ries. 

(6) Deville. 

(7) Poggendorf Annal. Vol. xcii., p. 658. 
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Electrical Origin of the Northern Lights. 
Editors of the Electrical Review. 

It is well established that with the appear- 
ance of solar spots, undue magnetic dis- 
turbances invariably occur upon the earth. 
During such a period ‘magnetic storms” 
prevail, the working of telegraph lines is 
interrupted, and then, too, the northern 
skies are glorious with auroral flames. To 
call attention to the identity of the ‘‘arc 
light” and the aurora borealis, and offer an 
hypothesis in explanation of the appearance 
of this sublime, natural phenomenon in 
Northern latitude, are the objects of this 
communication. 

Conceding the earth to be a huge generator 
of different kinds of electricity, and that 





a surplus generated from any source must be 
disposed of, a glance at a map will show that | 
by its mountain ranges, filled with metallic 
ores, it possesses all the requirements for dis- 
posing of it in extreme northern latitudes. 
Beginning at a point far to the north cf 
Behring’s Straits on the Pacific coast, and | 
running down to Cape Horn, will be found 
an unbroken chain. On the Atlantic side 


the chain is more broken; but with the earth 
or ocean as conductors filling up the breaks, 
we find this also extending into the extreme 
north. These mountain ranges, therefore, 
may be supposed to form the positive and 





negative cables which conduct all surplus 
electricity, generated from whatever source, 


to those humid regions, where, their poles | oil light shown on this occasion. At 1,000 


being brought close enough together, a 
natural electric arc, possessing a roseate hue, 
is the result. 

Turning to the map of Europe, its principal 
ranges of mountains are also found running 
from north to south. That which begins far 
beyond the extreme northern point of Norway 
and continues down to the Mediterrancan,may 
be supposed to form one cable of this smaller 
‘‘contivental battery,” and the Ural moun- 
tains the other. It is probable, therefore, 
that when the grandest displays of the 
Northern Lights occur, these two batteries, 
acting conjoiotly, contribute to the phe- 
nomenon; and, whea ‘the heavens are 
filled with its glory,” it is not the untutored 
savage of the frozen regions any more than 
the student of nature in a more genial clime, 
whose minds are filled with awe and admira- 
tion. 

To strengthen the hypothe-is here advanced, 
it may be added that experiments in Nor- 
way a few yeurs ago demonstrated the ex- 
istence of strong electrical currents in its 
mountain ranges, and an aurora was actually 
produced, on a small scale, by connecting 
the summits of two of its mountains by a 
network of wire. 

Trusting that a theory here crudely stated 
may lead to investigation by competent 
minds of one of the grandest of nature’s 
phenomena, I am, very respectfully, 

W. L. B. 

Richmond, Va.. September, 1885. 

—_->e —___— 
The Experiments on Illuminants for 
Lighthouses, 

The Trinity House Committee's report on 
the experiments made at South Foreland or 
the relative merits of lighthouse illumination 
has just been made, and is of great interest. 
The three experimental lighthouses erected 
at the South Foreland—one for electricity, 
one for gas, one for oil—have already been 
fu'ly described. The effects of the respective 
lights have been observed, not only by eye, 
but also by photometric apparatus. The dis- 
tant effects have been measured chiefly by 
the Elder Brethren afloat, by officers on 
board light-vessels in the vicinity and within 
range of the lights, by merchant officers in 
passing ships, sometimes by eye, and some- 
times by instruments. Observations were 
also taken at huts at measured distances, and 
at the coast.guard and other stations on land. 
Tabulate statements and analyses of all 
these observations are given in the report. 
One or two examples of the observations will 
form an epitome of the whole series, and for 
this end are selected the observations on the 
17th of May and on the 25th of June. On 
both days there was thick, dense fog, and the 
three illuminants were tested under differeat 
conditions and very trying circumstances. 
On the 17th of May the electric light was 
shown in triform series, that is, three electric 
of equal power superposed in the lantern; 
the gas in quadriform series, or four sets of 
lights superposed; and the oil mw triform 
series, three superpositions ion the lantern. 
The electric light continued throughout to 
exhibit the strongest and most distinct ray, 
and remained longest visible. The quadri- 
form gas and the triform oil remained pretty 
closely on a par, but with a perceptible 
superiority of the latter on the fog becoming 
denser. ‘The gas was lost sight of at 1,400 
fect, the oil at 1,700 feet, and the electric 
beam at 1,900 feet. All the above were re- 
volving lights, and the oil lights were the 
o:dinary service six-wick burners. On the 
24th June the electric light was not shown in 
tniform serics, but double power of electric 
current was sent through one light, thus 
greatly intensifyiug its power. Occasionally 
the current was sent through two lights in 
biform series, The quadriform gas remained 
the same as furmerly. The fog was very 
dense, and the electric lights of the perma- 
nent lighthouses were not visible. At 700 feet 
the double-power single electric light was a 
dim star, barely visible; the quadriform gas 
(four lights of 88 burners each) was well 
visible. At 900 feet the observers were 
doubtful if the electric light was burning; 
the quadriform gas was indicated by reflec- 
tion only, as also was the biform seven-ring 





feet all were invisible, only a dull radiance 
showing the direction of the lights. At 990 
feet the biform electric and triform gas were 
visib!e; but at 1,005 fect the biform electric 
was visible, whilst the triform gas had 
disappeared. At 1,090 the biform electric 
was visible, but the quadriform gas, which 
had been seen at 1,060 feet, had now disap- 
peared. At 1,200 the electric had, like the 
rest, entirely disappeared. Thesingle double 
power electric light, through an annular Jens 
disappeared at 1,450 feet. The above lights 
were all revolving. 

The general conclusions arrived at by the 
committee are that, although +o powerful an 
electric light as was shown in the A tower 
has never been exhibited in an actual light 
house, it is, nevertheless, a proved working 
light, and will be establi-hed permanently at 
St Catherine’s Point, on the Isle of Wight, 
which, in 1888, was selkcted for conversion 
to an electric station. The committce are of 
opinion that, for the ordinary requirements 
of the mariner, its lowest power, or a single 
current one-lens light is even more than is 
wanted, but that when in haze, fog and rain 
its highest powers are put forth, the light 
will be seen at distances never attempted 
with gas or oil. As one result the commi'- 
tee are agreed that there is no necessity for 
superposing electric lights, as increase of 
light can be got by increase of electrical cur- 
rent, and that consequently the merits or de- 
merits of this system should be discussed on 
this basis—one economical advantage being 
that the expense is avoided of provided more 
than one set of lenticular apparatus and the 
additional lamps and fittings necessary for 
superposed lights. The cost of the electric 
station is thus brought below that of a gas 
station, whose chief value lies in the super- 
position of lights. With the electric system 
the lantein is clear and healthy, and there is 
not the undue heat of gas to effect men and 
apparatus alike. The experiments have 
shown the quadriform gas light to be a little 
better than the triform oil; but the difference 
has never been so maiked as to make any 
practical difference to the sailor. 

The committee sum up their report with 
these conclusions:—That the electric light as 
exhibited in the A experimental tower at the 
South Foreland has proved to be the most 
powerful light under all conditions of 
weather, and to have the greatest penetrative 
power in fog. 


a 





—— Two Star iron towers, 125 feet each, 
have been ordered by the city council of 
Fargo, D. T. 


—— At Peoria, IIl., it is expected that all 
the electric light poles will be in place and 
the wires strung this week. The iron towers 
will be in pvesition by October 1, and the 
entire plant will be ready for trial on the 
5th of that month. The contract with the 
city goes into effect on November 1. 


— At Sir Titus Sali’s Girls’ Schools 
near Bradford, England, recently, a dramatic 
piece called ‘‘Midsummer Night’s Fancy,” 
written specially by Miss Hanson, was per- 
formed. In the first scene the Fairy King 
protests that the Sciences at the present 
epoch are driving out all the belief in Fairy 
Law. Oberon informs bis subjects that man 
kind having ceased to believe in Fairydom, 
there was nothing for the Fairies but to 
retire from this world. Afier some protests 
the figure of the Nineteenth Century, decora- 
ted by the locomotive steam launch and bear. 
ing on her head a brilliant electric light, 
comes forward. The Fairy King asks the 
Nineteenth Century to abandon the Sciences 
of the present time and to rejoin the Fairies 
The Nineteenth Century summons her own 
subjects—Mathbematics, Mechanics, Steam 
and Electricity, the latter figure bearing 
another large flashing electric light upon her 
forehead. With these figures were Imagina- 
tion, Fancy, Magic, Witchcraft, and each 
makes out a case for her own existence. The 
Sciences win the day, and Oberon bids fare- 
well to the world. The dresses and scenery 
were most effective. The electric apparatus 
was made by Messrs. Woodhouse & Rawson, 
of London, and was most effective. 
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—— Three Star iron towers have been 
ordered by the Pekin Electric Light Com- 
pany, of Pekin, IIl. 

—— The Schuyler Electric Light Com- 
pany, of Hartford, Conn., have contracted 
for an electric-light plant at Columbia, Pa. 
One 135 feet Star iron tower has been 
ordered by the Colorado Electric Company, 
of Denver, Col. This is the fourth order of 
this kind from the Denver Company in the 
past two years, 

—— The Lake Iron Co., Cleveland, Ohio., 
have just put in a 15-light Brush arc plant, 
which is giving thorough satisfaction, the 
lights burning steady, and requiring less 
than one-half horse-power each. 


— A Brush lighting station has just 
been established at Lima, Ohio, and is in full 
operation. The local papers state that the 
lights burn without a flicker. It is the in- 
tention bere to use both arc and incandes- 
cent lights on the same circuits. 

—— A contract has just been entered into 
between the city of Carleton, New Bruns- 
wick, and Messrs. Clark & Sons, of that 
city, for Brush electric lights for street illu- 
mination. A portion of this city, known as 
Portland, already has a number of Brush 
electric lights. 


— The Excelsior Electric Light Com- 
pany, of Brooklyn, N. Y., report quite an 
improvement in the lighting business, At their 
large and commodious establishment on Wil- 
loughby street, a number of skilled work- 
men are engaged in the manufacture of the 
Hochhausen dynamo, a machine of unques- 
tioned merit. 


— Mr. E. J. O'Beirne has resigned his 
position as general manager of the Star Iron 
Tower Company, and on Oct. 1st will assume 
the management of the Louisiana Electric 
Light & Power Company, of New Orleans, 
La., one of the largest central stations in the 
United States, as it now has 800 Excelsior 
and 300 Jenney lights, and has also placed 
their order with the Jenney Company, of 
Fort Wayne, for 600 more lights. They ure 
now building a new central station, with a 
capacity for 1,200 lights. 

— The People’s Electric Light Com- 
pany, of Trenton, N. J., are making prepara- 
tions for the erection of their new central 
station. Work has been commenced on the 
building which, when completed, will be 
thirty-seven feet six inches in width and 
seventy-seven feet in length. The interior 
will be divided into two sections, the boilers 
being in the eastern end, while the engines 
and dynamos will be in the western parti- 
tion. The boiler room will be built to ac- 
commodate four boilers, only two of which 
will be in use at present. Each boiler will 
be four by six by fifteen feet in size. Two 
**Buckeye” high-speed steam-engines of 
seventy horse power each, and two forty-five 
light dynamos will be placed in the engine 
room. In this apartment additional engines 
and dynam )s will be erected as business may 
require. 

—— The Dorsett Underground Conduit 
Company, of Detroit, has been organized 
and work commenced. President, [ugh 
MeMillan, secretary and treasurer of the 
Michigan Telephone Company. Directors, 
W. A. Jackson, General Manager Michigan 
Telephone Co.; E. C. Preston, Secretary and 
Manager Michigan Fire and Insurance Co ; 
John B. Corliss, City Attorney, and D, H, 
Dorsett, the inventor and proprietor of the 
system. The capital stock of the corpora- 
tion is $500,000. A very liberal franchise 
has been granted to this company by the 
city, fora term of thirty years, for the use 
of the streets and alleys. Fourtcen miles of 
their 7-hole conduit will be laid by the first 
of December. This conduit is manufactured 
in Chicago by Mr. Dorsett, and shipped by 
rail to Detroit. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
JRANZED IN THE WEEK ENDING SEPT. 
22, 1885. 





826,575 Dynamo-electric machine; Richard H. 
Mather, Windsor, Conn. 

326,584 Incandescent lamp; Charles G. Perkins, 
New York, N. Y., assignor to the Imperial Electric 
Light Co., same piace. 

826,608 Switch for electric motor and other cir- 
cuits; Levi W. Stockwell, Cleveland, Ohio, as- 
signor to the Cleveland Electric Motor Company, 
same place. 

326,610 Telephone switch; Charles Whitlock and 
Allen C. Knapp, Chicago, Ill. 

326,637 Repeater for quadruplex telegraphs; Geo 
W. Gardanier, New York, N’' Y., assignor to the 
Baltimore and Ohio Telegraph Company, Baltimore, 
Md. 

826,675 Magneto-telephone; James H. 
and J. Webb Rogers, Washington, D. C. 

826.796 Dynamo-electric machine; Willem B. 
Smit and Adriaan Pot, Slikkerveer, Netherlands. 
oS oa Telegraphy ; Wm. Maver, Jr., Jersey City, 
~ 33 3.892 Means for preventing false signals on re- 
Is in quadruplex telegraphs; Francois Van 
vsselberghe, Shaarbeck, Belgium. 

326.894 Current regulator for dynamo-electric 
machiues James J. Wood, Brooklyn, assignor to the 
Fuller Electrical Company, New York, N. Y. 


Rogers 











~ BUSINESS NOTICE. 


Important Notice, 

To Electric Light Companies, Telegraph and Tele- 
phone Companies, and other parties making or 
using Insulated Conductors : 

Attention is hereby directed to Letters Patent 
No. 272,660, granted February 20th, 1883, to A. A. 
Cowles, for Insulated Electric Conductors, in which 
are the following claims: 

‘First. The method herein specified, of insulat- 
ing Electric Conductors, and rendering the coating 
substantially non-combustible, consisting in apply- 
ing a layer of fibrous material, a layer of paint, and 
a second layer of fibrous material upon the paint 
before it dries or sets, substantially as set forth. 

**Second. An insulated and non-combustible cov. 
ering for Electric Conductors, composed of two or 
more layers of cotton, or similar threads, with 
paint that intervenes between the layers and fills 
the interstices of the covering, substantially as set 
forth.” 

The undersigned have found upon the market 
many electric conductors that infringe their rights 
under the aforesaid patent, and the present is to 
give public notice that persons or corporations 
using or dealing in any infringing article are ren- 
dering themselves liable to an injunction and dam- 
ages. 

Suits have been already commenced, and are be- 
ing prosecuted as rapidly as possible, and it is the 
determination of the undersigned to enforce their 
rights to the full extent of the law against all in- 
fringers. 

Conductors made and sold by the undersigned 
(or by the American Electrical Works) are the only 
ones that are authorized under said patent. The 
quality of such conductors is guaranteed, and 
dealers and users are cautioned to let all other con- 
ductors of this character alone, otherwise they will 
be involved in litigation as rapidly as their cases 
can be reached. 

THEANSONIA Brass AND CopPER Co. 
Hoxiues, Boorn & HaypeEns. 
New York, Sept. 17th, 1#85. 











THE WARREN P. FREEMAN CO. 


ELECTRICAL SUPPLIES, 
106 & 108 LIBERTY ST., N. Y. 


Incandescent lamps made to order. 45 to 100- 
volt Lamps on hand. 

50-light Incandescent Machine, including Lamps, 
$400. 100-light Incandescent Machine, including 
Lamps, 16 candle-power each, 100 volts, $750. Incan- 
descent Machines up to 100 lights. 
Sole Manufacturers of the Earth Open and 

Closed-Circuit Battery. 


“THE ELECTRICAL REVIEW,” 
Ani!lustrated weekly journal, is theacknowledged lead- 
er in the world of electrical science. Edited with care. 
its editorial opinion is reliable,its news columns bright 
and instructive. per year; single copics, 10 cents. 








‘General :- Electrical Supplies, 


SUNLIGHT CARBONS! 


MANUFACTURED BY THE 


PARKER-RUSSELL 
Mining and Manufacturing Com’y, 


Til Pine Street, st. Louis, Mo. 
100,000 CARBONS PER WEEK. 
Using the purest materials and with machinery of our own invention, 
Every Carbon is manipulated separately from the beginning of the operation until finished. 


They are, therefore, 


ABSOLUTELY UNIFORM AND EACH CARBON ALIKE IN ALL ITS PARTS. 


In straightness, length of time in burning, brilliaacy and steadiness of light they excel all others, and are adapted to the various systems of 


PAINE & LADD, 


HALBERT E. PAINE 
Late Commissioner of Patents. | STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D. CO. 


E. 8. GREELEY & CoO., 


Successors fo 





EDISON 


INCANDESCENT LAMPS 


144 to 20 Candle-Power. 


The *‘ B» Battery, Dental and Surgical 
Lamps, Micro Lamps, Motors, &c, 


Bureau of Audit, | 
\ 
No. 23 Park Row, 


Room 7. New York. 


Corporation and Mercantile Books 


EXAMINED & AUDITED. 


Telephone Accounts a Specialty. 
P. O. Box 3329. 


CHARLES DUTTON, 
President. 





Electric-Light Wires, Bare, Insulated 
and Silk-Covered, 


Send Stamp for Catalogue.-—— 


THE STOUT-MEADOWCROFT CO., 


Authorized Agents for the Edison Lamp Co. 
Box 2411, 21 ANN STREET, NEW YORK. 


Subscribe 
FOR THE 


ELECTRICAL REVIEW. 


—_~.>——- 

If you care for COMPLETE and RELI- 
ABLE electrical information, the Illus- 
trated ELECTRICAL REVIEW, 23 
Park Row, New York City, is 
THE PAPER FOR YOU, 

Price, $3.00 per year. 

Particular attention paid to the wonderful advance 
n Electric Lighting. 





E. 8S. HATHAWAY, 
Secretary. 


Refer to Exrzorricat Review. 











MODEL and 


PXPERINENT 


WORK srcitiv. 


Send for Cirewars, 
C.E.Jones&Bro, 


CINCINNATI, 0. 


(Mention this Paper} 





1 
L.G. TILLOTSON & 60. 
Telegraph, Telephone, & Electrical Supplies 
OF EVERY DESCRIPTION, 
| ( Aerial, 
| CABLES; mene &e. 
WIRES} House Wire, Lead Wire, 
lusulated Wires, &c. 
Glass, dec. 
CHARLES A, CHEEVER, President. WILLARD L, OANDEE, Treasurer. Pins, Locust and Oak, 
THE QKONITE COMPANY, CROSS ARMS; Brackets, &c. 
MANUFACTURERS OF ELECTRIC LIGHT, DISTRICT TELEGRAPH, 
INSULATED WIRES AND CABLES, | 
Send for Estimates. 
NOT buy any Porous Cup Battery unless it bears 
in cut. 
Only those so marked and labeled are the 
The United States Courts have decided this Label to 
be exclusively ours, and no one else can use it. It marks 
The GENUINE LECLANCHE DISQUE CELL is made 
Onty byus. Do not let dealers impose IMITATIONS Upon you. 


MANUFACTURERS, IMPORTELS AND DEALERS IN 
5 and 7 DEY STREET, NEW YORK. 
Line Wire, 
Rubber Hook, 
INSULATORS} Porcelain, 
il 
Rubber Hook Blocks, 
Formerly New York Insulated Wire and Vulcanite Co,, 
No. 18 PARK ROW, NEW YORK. BURGLAR ALARM SUPPLIES, &e, 
D° 
the trade-mark ‘‘GONDA’’ and the LaBeLt as shown 
| hé Disque Cell 
Genuine Leclanché Disque Cell. 
every Battery made by us, and all without it are imitations. 
If they have not the GENUINE send to us direct for 









Mev. 16, 128+ Jun! 15; 8+) 


the” Gorda” Hormerly Prism! Cele | 
ta — 


it. It is far superior to others, and as low in price as any 
that are worth having at all. Send for circular and price 
list. 





THE CENUINE LECLANCHE DISQUE 


Gtandard ; Pilectrical .. 


W orks, 
TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 


CALL BELLS, “POST'S MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, &c., &c. 


IN STOCK :—FULL LINE =————— 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
[3 ESTIMATES FURNISHED, SEND FOR CATALOGUES AND PRICES, ce 





THE LECLANCHE BATTERY CO., 149 W. 18th St., N. 















































23 PARK ROW, NEW YORK. 
27 Best advertising medium in tie eicctrical fieid. 








Cincinnati, Ohio, U. S. A, 
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AMERICAN 


Electric Mfg, Company, 


EXECUTIVE OFFICES: 


Western Union Telegraph Go,’s Building, cor, 20d Skreet and Sth Avenue, 


FACTORY AND WAREROOMS : 
163-165 WEST EIGHTEENTH STREET, N. Y. 


This Company is engaged 
construction of ELECTRIC 
well-known 


in the manufacture of DYNAMO MACHINES and LAMPS, and th 
LIGHTING STATIONS for lighting CITIES and TOWNS under th. 


“AMERICAN SYSTEM” 


or HirectRic ARc LIGHTING, 


AND THE CELEBRATED 


EDISON 


SYSTEM 


or INCANDESCENT LIGHEtTIine, 


ANYWHERE 


IN THE UNITED STATES. 


The ‘AMERICAN SYSTEM” has been successfull 


established in nearly every city in the New 


England States by the AMERICAN COMPANY, and sold to Local Companies, all of which are to-day on 
a financial basis far superior to that of local companies established by other systems anywhere in the 


United States ; 
from 8 to 16 per cent. in Annual Dividend 


in fact, all the Local Companies established by the AMERICAN COMPANY are earning 


8. 
Special attention given to Installing ISOLATED or INDIVIDUAL PLANTS in Mills, Shops, Factories 


or Railroad Buildings. 


WE WANT ACTIVE, TRUSTWORTHY AND SUCCESSFUL AGENTS ALL OVER THE 
COUNTRY, WHO CAN INTEREST LOCAL CAPITAL AND ESTABLISH 


CENTRAL LIGHTING STATIONS ON A SOUND COMMERCIAL 
BASIS, 


which insures handsome returns on money invested. 


But we have no use for UNSUCCESSFUL 


TRAVELING AGEN'S who have failed in other business and hope to secure FAT SALARIES with 


LITTLE or NO WORK. 


OUR PLAN IS 


* STRICTLY 


BUSINESS.”’ 


No ** ¥nitial License Fees,» covering a profit of 200 to 400 per cent. on cost of apparatus. 
No ** Continuing License Fees, or Royalties to eat up all the profits of operation. 
No big ** Stock Concessions,” tu compel the watering of capital and rob investors of a larg 


share of the earnings of their money. 


ESTIMATES FURNISHED FOR, cETRAL 


LIGHTING STATIONS OR ISOLATED PLANTS, FOR 
EITHER ARC OR INCANDESCENT SYSTEMS, OR FOR BOTH COMBINED 


ILLUSTRATED PAMPHLET AND DESCRIPTIVE CIRCULAR FREE. ADDRESS, 


AMERICAN ELECTRIC 


MFc. COMPANY, 


Western Union Telegraph Building, cor. 23d Street and Sth Ave., New York. 









any’s 


THE MORRISON 


Gravity Battery 


THE ONLY RELIABLE CLOSED-CIRCUIT BATTERY IN EXISTENCE. 


After thirty years’ experimenting with other batteries, The 
Gamewell Fire Alarm Telegraph Co. adopted it as their standard. 


Orrice oF THE GAMEWELL Frre ALARM TELEGRAPH Co., 
143 Barciay St., New York City. 


New York, August 14th, 1885. 


HE SouTHERN Etectric Co., BALTIMO: 


BATTERY” 
service. After thirty years’ experience we unhesitating- 
y endorse it as the best form of ing ig Battery ever devised. 


RE, Mp. 
:—We have adopted the ‘* MORRISON GRAVITY 
as the Standard Fire Alarm Battery for this com- 


AMEWELL, 


Yours very Lay Fx 3 
General Superintendent Gameweli Police & Fire Alarm Telegraph Co. 


Manufactured only by 


THE SOUTHERN ELECTRIC C0., 


Warerooms, Hoen Building, cor.North and Lexington Sts.; 
Works, cor. Constitution and Monument Sts., 


BALTIMORE, MD. 





HENRY C. REES. 
730 Sansom St., Philadelphia, Pa., 
Undertakes the Furnishing and Erection of 
Electric Light Plants of every system. 


Incandescent Wiring and Repairs to Dyna. 
mos and Lamps a specialty. 
Estimates furnished on application. 


UNION SQUARE f-{OTEL, 


AND HOTEL DAM, 
HEADQUARTERS : 


Telephone, Telegraph avd Electric Light People. 
A. J. DAM & SON, Proprietors, 
Union Square, cor. 15th Street, New York. 














The Bergmany ‘Telephone’ Battery. 
Open - Circuit | Battery 


IN THE MARKET. 


Superior to the Leclanché 
& all others for Telephone 
Work, Ly oy Bur- 
giar Alarms, Gas Lig _—_ 
etc., etc., in short for a i 
kinds of open circuit work. 


PRICE, (complete) $1.00. 


Liberal Discount to deal- 
ers and large consumers. 








Send for Circular and 
Price List. 


“BERGMANN & COMPANY, 
Electrical Works, 


902, 294, 296, 298 Ave. B, New York, N. Y. 








REMINGTON 


Standard Type-Writer. 


Ask for Particulars Regarding the Use of the Rem- 
ington Type-Writer in Receiving Messages. 


WYCKOFF, SEAMANS & BENEDICT, 


339 Broadway, 
New York. 


[he Thomsea- Houston Filectie Campany, 


SOLE OWNERS AND MANUFACTURERS OF THE 


< ONLY PERFECT AUTOMATIC SYSTEM > 


Eletie Lighting in te Won 


ALL OUR PATRONS TESTIFY THAT THE BEST 
Is THE CHEAPEST. 








_ Owing to the Automatic and Self-Regulating features of this Apparatus—broad and 
valid patents for which are owned by this Company—suficient saving is effected in 

wer, attendance, and repairs, as compared with any other system, to more than pay 
interest on the entire cost of plant. 


LOCAL LIGHTING COMPANIES CANNOT AFFORD TO 
OPERATE ANY OTHER SYSTEM. 


We are prepared to supply Local Companies, Mills, Railroads, etc., with dynamos 
running from one to sixty lights each, and the largest machine is so perfectly controlled by 
its Automatic Regulator that it runs safely and economically at fuil speed with any number 
of lights below its maximum. 


e furnish Arc Lights of various degrees of illuminating capacity, from 1,200 to 4,000 
candle power. 

We would call especial attention to our New Self-Regulating Divided Arc, which is a 
novel and valuable feature in our system, and for which there is a very large demand. It 
is the only practicableand perfect-working Small Arc yet offered to the public, and wil! effect 
a great reduction in the cost of Arc-Lighting plants, and very great increase in the efficiency 
and profits of local companics. 


e have established between thirty and forty local companies during the past year, 
and many more are being organized. 
_ We request capitali-ts who contemplate putting in an Electric Light Plant to confer 
with either the Boston or Chicago office before adupting any other system. 
_ Correspondence with active, energetic men, capable of interesting capital and organiz- 
‘ng local companies, is solicited. 
New illustrated Pamphlet, Price-List, etc., will be furnished on application. Address, 


THE THOMSON-HOUSTON ELECTRIC CO., 


131 DEVONSHIRE STREET. BOSTON. 


Disque Leclanché Battery 


A SAVING OF TWO-THIRDS OF THE 
COST OF TRANSMITTER BATTERIES. 


The particular attention of telephone companies 
is called to the great economy involved in the use 
of * DISQUE ” over any other form of Leclanche 
Battery ; its present low cost being such that, in 
quantity, the Complete Disque Cell is furnished for 
the price of a sing’e pair of prisms, while instead 
of requiring renewal once every four to six months, 
the Disque Porous Cup does first class transmitter 
and bell work for from 18 to 30 months. 

The renewal of the porous cup costs but little 
more than half the price for prisms. 

A number of the largest telephone companies in 
the United States have already availed themselves 
of this plain advantage, and are using our Disque 
Battery exclusively. 

As to the many other forms of Sal Ammoniac- 
Carbon-Zine,“ Open Cireuit,” and “Telephone Bat- 
teries,” it is quite apparent that their only 
advantage existed while high prices were charged for Disque Leclanché 
Battery. Now that the Disque, which is the foundation Sal Ammoniac 
Battery, and the best of any or all, has also become the cheapest, there can be 
no question as to the entire economy of its use above all others. 


MA SS, 








ells 
LECLANGHE 

















PRICES 
BATTERY, COMPLETE, $1.00; ZINC, WITH CONNECTOR, § .10 
POROUS CUP, - .  .75|SAL AMMONIAC - 08 
GLASS JAR,’ =~ - -18|COMPLETE CELL, SEALED, 1.20 


LARGE DISCOUNTS TO TELEPHONE EXCHANGES AND THE TRADE, 





All Disque Leclanche Batteries furnished by us are war- 
ranted .to be in every particular the same original and 
genuine article which has during the past ten yeare 
become thoroughly well known as the best of all Open 
Circuit Batteries. 


J.H. BUNNELL & Coa., 


Nos. 106 & 108 LIBERTY STREET, NEW YORK. 








SEND FOR OUR LATEST LARGE ILLUSTRATED CATALOGUE, NO. 7, OF JULY, 1885. 
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WESTERN ELECTRIC COMPANY'S ELECTRIC LIGHTING APPARATUS 








Every requisite for the most 
perfect system of Electric Light- 
ing, at prices which insure a 
profitable investment to the pur- 
chaser. 


ADDRESS, 


Western Electric Company, 


CHICAGO OR NEW YORK, 


MANUFACTURERS OF AND DEALERS IN ALL EINDS OF 





SSS Electrical Apparatus «« Supplies. 





“Little Giant” Battery. 


UNEQUALED FO 
GAS LICHTING, CURCLAR ALARM, TELE- 
PHONE, ELECTRIC BELL, ANNUNCIATOR 
AND CLOCK WORK, 


Cr any Service to which an Open-Circuit Battery can be Applied. 








Cannot be destroyed by short circuit. Carbons practically inde- 
structible, as they can be renewed by simply washing in pure water. 
Great saving in number of cells required as compared with any Open- 
Circuit Battery now in use. Cuan be sealed if desired. Zry it and be 
convinced. 

PRICE, $1.25 PER CEAL. 


LIBERAL Discount TO DEALERS AND LARGE CONSUMERS. 





RHODE ISLAND TELEPHONE AND ELECTRIC CO. 
I. 








PROVIDENCE, R. 
Be} =P. 0. BOX, 1197. 

ed Sept, 1th, 1883. ’ ’ 
pondence Colicited from Inventors or others desiring to Patent or Introduce Electrical Novelties of Merit, 

















THE GRAND RAPIDS 


Electric Light and Power Com’y, 


Sole Manufacturers of the 


THOMAS ELECTRIC LIGHTING APPARATUS. 


Eully Protected by Patents. 


The THOMAS ARC LAMP is the Simplest, Surest and Most Effect- 
ive Arc Lamp now extant. It possesses al) the advantages of the 
best Lamps in use, and fs less complicated than any. It cuts OUT 
AND IN automatically. Adapted and made to fit the current of 
any style of generator. 

The THOMAS INCANDESCENT SYSTEM, by means of which 
incandescent lamps can be opcraicd on the same circuit with arc 
lamps economically and with perfect safety. Th‘s system has becn 
in successful operation for nearly two ycars at Grand Rapids, Mich., 
and is now being cxtenstvely introduced throughout the country. 

For particulars In regard to any of the above apparatus, addrcses the cbove company at 
CRAND RAPIDS, MICH. 





DoRSeTT’s UNDERGROUND CONDUIT SYSTEM, 


MANHOLE 


A — 


o— S + —— =- == 


(CLQERER MA VES -Ebilb oh L 


serial 


R Ta NS 


Electrical Insulator, Water, Gas and Sewage Proof ! 


CRUSHING STRAIN, 5,500 LES. 





i “ Mi ll 


@ oorRsatt \ za 


Y/ 


BLL 


XS 
N 
N 
N 


AQ MAAR 


Absorbs no Moisture! Frost Cannot Affect It! 


PER SQUARE INCH—GOVERNMENT TEST. 


A Complete, Comprehensive System of Conduits for Electric Light, Telegraph, Telephone and Private Wires and Cables for Rental Parposes. 


The 24-inch ducts in_ this Conduit are leased to different companies, which may then occupy them 
with such wires and cables as they may adopt. New wires may be introduced or old ones replacec 
through these ducts between the man-holes as shown in the cut. an 

An experience of six years for Underground Drainage has shown the superiority of this material as 


a resistant of moisture, and its consequent immunity from damage by frost. It has been in use for 


electrical purposes the past winter in the solidly frozen streets of Chicago without injury ; is the system 


i used by that city, giving perfect, unbounded satisfaction, and is now being introduced into the cities of 


The whole body of the Conduit is a thoroughly reliable insulator, 


St. Louis, Cincinnati and Detroit. 
The cheapest and most perfect Conduit ia the market 


unaffected alike by acids and alkalies. 
to-day. 


(8S CORRESPONDENCE SOLICITED. -=] 


D. H. DORSETT, Proprietor, 


No. 


61 La Salle Street, Chicago, Ill. 














wree « wan THE AMERICAN BELL TELEPHONE 00. “OTTO” ett 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No, 1408 Penna, Avenue, 
Mpp. Willard’s Hotel, WASHINGTON, D.C, 


H. M. RAYNOR, 


No.25 BOND ST., : 

NEW YORK. 

Established 
1859. 









FOR 
ALL PURPOSES, 








tq 95 MILK STREET, BOSTON, MASS. a | 





This Company owns the Letters Patent granted | 
to Alexander Graham Bell, March 7th, 1876, No. 174,-' 
465, and January 30, 1877, No. 186,787. 

The transmission of Speech by all known forms, 
of Electric Speaking Telephones infringes the right. 
secured to this Company by the above patents, and 
renders each individual user of telephones, not fur- 


nished by it or its licensees, responsible for such | 


unlawful use, and all the consequences thereof, and 


OVER 10,000 IN USE. 
Started Instantly by a Match, 


‘When Stopped all Expense Ceases. 

Works without 
boiler, steam, coal, 
ashes or attend: 
ance. Coons 
adapted instead of 
steam power in all 
industries and of- 
_— apeo jal a 

ges for running 
electrical machin- 


ana Telephone as well as Lightin, a Ah es 
Built in Sizes of 1,2, 4, 7,10, 15426 ind. H. P. 
SCHLEICHER, SCHUMM & CO. 


. E. cor, 38d:& Walnut, Phila. ‘ 
maak Office; 214 Randolph Street, Chicago. 














liable to suit therefor. 





WHOLESALE AND RETAIL. | 





WORK SHOPS 


WITHOUT STEAM POWER 











ncandescent Lamps, 


From 8 to 150 C. P. (Battery Lamps from 
1-2 to 8 C. P.) made in large quan- 
tities at short notice, 
ADDRESS, 


JARVIS ENGINEERING €0.,' 


BOSTON, MASS., 
COMPLETE STEAM OUTFITS for Electric 
Lighting Stations, 


Steel Boilers with Jarvis Furnaces to burn cheap fuels, 


ARMINGTON & SIMS’ ENGINES, ETC. | SUN E LECTRIC LIGHT co., 


SEND FOR CIRCULARS. WOBURN, MASS. 


No Battery Required. 
$4, $6, and upwards, according to style desired. 
Discount on large lots. 
We make a specialty of the manufacture of these bells for 


Sepbene Companies, and after an experience of many years, 
our facilities for the prompt execution of large orders are un- 











equaled. 
Close attention given to furnishing samples for special orders. 


VIADUCT MANUFACTURING CO. 


OF BALTIMORE. 
A. G. DAVIS, President. A.B. PROAL, Secy. & Treas. 
Ofice, North-West Corner Charles and German Streets, 


ELECTRICAL GOODS OF EYERY DESCRIPTION. 


Telephone, Telegraph, Electric Light, Fire Alarm 
and District Telegraph Supplies. 
SEND FOR ILTUSTRATED CATALOGU BSZB. 


i STAND. TANDARD.” 












BY USING OUTFITS OF 
Barnes’ Pat. Foot-Power 


machinery can compete with 
steam power. Sold on trial. 
Metal and wood workers 
send for prices. Illustrated catalogue free. 


W. F. & JNO. BARNES CO., 
Address No. 1995 Main St. Rockford, all, 


Telegraph and Jugotrtont 


Medical paseeries, PPLI entors’ Scie, Expert- 

mental Work spine brass castin for 

Catalogue ©. 230 & BR: oa. 
is important to us = you mention this paper. 


STEAM ENGINE 


BUILT BY 


WILLIAM A. HARRIS, 
PROVIDENCE, R. I. 


From 10 to 2000 Horse Power, with Harris’s Im- 
provements. These Engines are of 


UNEXCELLED WORKMANSHIP, 


and are known the world over as the 


MOST wor STEAM EN- 
E BUILT. 


ELECTRIC LIGHT COMPANIES TAKE NOTICE! They are especially ad- 


for all purposes where continuous service at uniform speed is required and at the 
sinienum of cost of repairs. 


Send for a copy of Engineers’ and Steam Users’ Manual by J. W. Hill, M. E. Price, $1.25. 


SHEPARD’S [20.1 CELEBRATED 
Lae CUTTING FOOT LATHE. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
ny Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. 88, 


- H. L, SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O. 


- |HIARRIS-CorLiss 




















New Tot Buckeve Automatic Cur-Orr Enoines. 


In Use Over 8 


25 to 1,000 H. P. 


wane 2 Engines are the combined result of long experience 
cut-off and most careful revision 
of a details. ‘They are — and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in pay, Consumption and 
superior 
. Cut-off Engines. 12 to 100 H.P. for driving A tgewen Machines 
#3 a SPECIALTY.—Illustrated Circulars with various data as 
to practical Steam Engine Construction and performance, 
free by mail, Address 


BUCKEYE ENGINE CO., Salem, 0. 


AGENTS: 
D. L. DAVIS, 84 8. Canal St., Chicago, Il. 


and ROBINSON & CAREY, St. Paul, Minn. 











SALES 
Geo. A. BARNARD, 70 Astor House, N. Y., 


and 53 Mason Building, Boston, Mass, 


James Leffel’s WATER WHEEL. 


Made by JAMES LEFFEL & CO. 


The “OLD RELIABLE” with Improvements, making it the Most 
Perfect Turbine now in use, comprising the Largest and the 
Smallest Wheels under both the Highest and Lowest Heads in 
this country. Specially adapted for running Electric Dynamos on ac- 
count of the great steadiness of its motion. Our new Pocket Wheel 
Book sent free. Address 


JAMES LEFFEL & CoO., 
Springfield, Ohio, - anv - 110 Liberty St., New York, 
[Please mention this paper when your write to us.] 


Poole ar aati Leffel ‘turbine Water Wheel. 


Made of Best Materials and in the Rest Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


Transmission Machinery 


A SPECIALTY. 
2" Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 


POOLE & HUNT, Baltimore] Md. 
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mad ‘ENGINE ~ BALL ENGINE CO,, 


Embodying a odying a New 
System of Regulz of Regulation. 
THE GOVERNOR 

WEIGHS THE LOAD. 


















Send for 
circularF J 


General 
Agents. 
a L. HOLT & 0O.. ¢ 67 Sud- 

Boston, 
KINGSLAND, J JACKSON & 
& > 28 South Canal S$ uty 
Chicago, Il, and 023 North 2n 
t, St. Lous, 

TATUM & BOWEN, Port- 

land, and San Francisco, Cal, 


ey 







WE CHALLENCE THE WORLD 

good reenlation. Only Engine which 
aR OLUTELY HOLDS to constant speed 
under all changes of load, an indispensable 
feature for Electric Lighting. 


Electric Light Globes, 


Manufactured by 


NEW ENGLAND GLASS WORKS, BOSTON, MASS. 


ii oi fend for Price Tist. = 




















VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebrated water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter, It 
is used by a number of the leading electric companies with great satisfaction. In the 
economical use of water it is without an equal, producing the highest per cent. of useful 
effect, guaranteed, 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. 


(Please Mention this Paper.) 
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TRIPLEX INSULATED 


Wire and Rubber Cb, 
riorQuality | Glee 


Cupe : 
of Insulation 


ON ALL CLASSES OF 


JLlLectric: \A7ires 


J) 


CABLES. 
Address, 159 FRONT ST., New York City. 








etter 
' ‘ . 
iy Stir 
' 


MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE. 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 











| OFFICE AND FACTORY: 

| No.67 STEWART STREET, 
| PROVIDENCE, R. I. 

| EUGENE F. PHILLIPS, President. 

| W. H. SAWYER, Secretary and Electrician 


—_— 
ol 
Lassa 
—_ 
—— 
— 
— 
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AV 0 gee —— i a a 


Oak Dins and Brackets 


& Co., OF OUR OWN MANUFACTURE, 
DETROIT, MICH. _ | TELEPHONE SWITCHBOARDS, 


Cedar Telegraph Poles SS MEDICAL BATTERIES, 


AND A FULL SUPPLY OF 
MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 


CAK AND LOCUST PINS, 





ALWAYS ON HAND. 
Send for Catalogue. 





Cor. 7th and Woodbridge Streets, 
DETROIT, MICH. 


(Patent applied for.) Send for Catalogue. 








=. 
ps 






Reet a2 VSO See 
[> DoemoLleane)fachines) = 





Schuyler Electric Light Co, 


YNAMO MACHINES 
FOR INCANDESCENT AND ARC. 


The most perfect system of both Incandescent and Are Lighting. Fntire free- 
dom from hissing and flickering in our Arc Lights, and long lite and great bril- 
| in our Incandescent Lights. : 

ynamo Machines with perfect automatic regulation, reliable and efficient. 

Prices moderate. Estimates made for lighting from Central Stations or for 

isolated plants. Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


New York Office; 
44 BROADWAY. 





Covered Wires and Elesivie Sundsis 4 


DETROIT ELECTRICAL WORKS, 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Ineulated and Bare. 






T Marke. 


hd Phesfthor- Bronze. or 


Combines High Electrical Conductivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 0, stuos’ Gauge. 


The Phorpor-Bronze ling Co, ltd 


* 612 ARCH ST., PHILADELPHIA, PA. ° 
Owners - of - the - Umted - States - Phosphor-Bronze - Patents 
: Sole Manufacturers of Phosphor-Bronze in the United S-x‘es. 


;| CONNOLLY BROS., 
BURCLAR ALARM SPRINGS, Patent Attorneys 


A new and er by J ——— contacts, 
Electric Bells a:c.yc2.. Batteries & Supplies.| AND SOLICITORS, 
The Conn, District Telecraph & Electric Co. Pitteburgh, Pa. s 
32Bankst, - - - -- i & Hct (0, PHILADELPHIA, PA., 
Mutual Life Ins. Building, 10th and Chestnut Sts.; 
WASHINGTON, D. C., 
CORNER Gth AND F STREETS. 


Electrical Cases a Specialty. 





LECLANCHE ZINCS, with thumb 
screw or patent spring connections, 
from pure spelter, and well amal- 
gamated. 

BUNSEN BATTERY ZINCS; MEDI- 
CAL BATTERY ZINCS; ZINC 
PLATES, &c. 














Telegraph ony Electrical 


Medical _ Batteries, Inventors’ 

mental Work, and fine brass castings. for 

catalogue C. E. JONES & BRO. Cincinnati, 0. 
it is important to us that mention this paper. 








THE BISHOP CUTTA-PERCHA CO., 
420 to 426 East 26th St., N. ¥., 


Have improved machinery and increased facilities for making 


Submarine, Subterranean and Aerial Cables. 


We guarantee our productions 


TO BE SUPERIOR TO ANY IMPORTED, 


and to sell at prices which will render importation unnecessary. 


All the GUTTA-PERCHA insulated cables made in this 


country have been manufactured ut our works. 
All kinds of Insulated Wires at the Lowest Prices. 


PURE GUTTA-PERCHA FCR ALL PURPOSES. 
W. W. MARKS, Supt. HENRY A. REED, Sec’y. 


THE CALLENDER 


Insulated Wires and Cables 


O<] For OVERHEAD, UNDERGROUND and SUBMARINE FURPORES, Do 


Further Information on Application. 


THE ELECTRICAL SUPPLY CO. 


175 & 177 LAKE STREET, CHICAGO. 











Lowest Prices 


FOR 


MODEL and g Send forCirewars, 


PYPERIMENTA C.E.Jones&Bro, 





PTT cincinnati, 0. 
WORK srcitiz. 


(Mention this Paper) 


BELLS, 








TRIG LIGHT ENGINES. 





E. W. HAZAZER, 





< $8 Murray St., N. Y. 





~ ALFRED F. MOORE, ~ 


MANUFACTURER OF 


Insulated Wire, 


For Telephone, Telegraph and Eleccric Light. 


Harttord, Conn. 
These cuts represent my Patent Single and Double Elec- 


GEORGE J. FRITZS 
tric Light Engines, built a, to run Electric Lights. 


- Of the Single Engines make 5 sizes, viz. : 4, 6, 8, 10 and 12 


horse-power. Of the Double Engines I make 3 sizes, viz.: 15, 20 
and 25 horse-power. 

These Engines take up very little space, there fore, are very 
desirable and convenient where roomis valuable. Wiih thead- 
vantage of many years’ practical experience, I have perfected 
an engine to meet the universal demand for small power. The 
engines are fitted up with Patent Self-Adjusting Piston Packing, 
Steel Piston Rods,Gun Metal Boxes and Babbitted Bearings. The 














working parts are first-class in every respect, Every engine OFFICE, LINE, 
guaranteed to give satisfaction. ped 
The folowing Mississippi River Steamboats use my Engines to 

ero. ANNUNCIATOR WIRE 

HENRY LOURY. PORT EADS, M. M. MICHAEL. ] 

NORTON. OAKLAND. CALHOUN. : 

JACK FROST. NATCHEZ, J. C. CHAPMAN, Magnet Wire and Flexible Cordage 

J 
CENTRAL IRON WORKS, ~— 

Also Manufacturer of Steam Engines, Doctors, Pumps, Shafting, "77ers 200 & 202 N. THIRD ae ‘ 


Pulleys, Hangers, and Machinery in general, 


2022 to 2028 S. THIRD ST., ST. LOUIS, MO. 
(SEND FoR DrscrIPTIVE PRIcE LIsT.) 





PHILADELPHIA, PA. 
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Thoroughly Made, Highly Finished. By mail, $2 each. 


G. K. MILLIKEN &'CO., 
70 Washington Street, Boston. 





TANDARD 
ELECTRICAL 
INSTRU MENTS. 
amy Galvanometers, Eesistance Coils. 
Condensers, Keys, Switches, &c., 
Bailey Combination Set, 
Pratt’s Speed Indicator, £0, 
ELECTRIC MFG.Co, 
"P.O. Box 80, Troy, N. ¥. 





These carbons gre sede of the 
BEsT ATERIALS, 
and with the latest cee machinery, of any 
required degree of hardness, and can be 
used in all makes of Electric Lamps. 
The regular sizes, 12 inches long, run from inch 





to 1 inch diameter, Vv 7 honed by sixteenths. 
Special LENGT SIZES to Order. 

A large and complete s a -~ always on hand. 

The want of a high order of battery plate has 
long i, felt. Those wishing such would do well 
to use the 

BOULTON PLATES, 

Special attention is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on 
application. 

Also Exclusive Agents of the celebrated 


AUSTRIAN Cored CARBON 
for the United States. 


Bouton GARBON WORKS, 


Foot of Wilson Avenue, 
CLEVELAND, OHIO. 


Telephone Stocks 


—AND— 


Chicago Local Stocks & Bonds 
BOUGHT AND SOLD 


On Commission by the Undersigned. 


Ss. G@. I YNCH, 
144 La Salle St., Chicago (formerly Lynch & Banta). 


\DILA OND CARBONS, 





STAR IRON TOWER CoO. 


Manufacturers of the 
©Oo’Beirne Patent 


TOWERS »° MAST ARMS 


Bllectric 1 Eteteteme, 
and Publishers of the 


AMERICAN ELECTRICAL DIRECTORY 


Fort Wayne, Indiana. 


CARBONS 


FOR ARC LIGHTING. 


Only Manufacturers using Natural Gas, 
thus securing 
Uniformity, Durability & Superior Light. 











PITTSBURGH, PA. 





THE WALLAC 


_ The ELECTRICAL SUPPLY C0.,)17 Dey St, New York. 





And 175 and 177 LAKE STREET, CHICAGO, 


STANDARD UNDERGROUND CABLE COM’, 


The WARING ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 
ome (A IS DES oe 
LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS. 
No. 128 Pearl St., New York City. {adsranteea.} NO. 88 Fourth Ave., Pittsburgh, Pa. 


Consolidated Electric Light Co., 


Owning and Operating the 


wag AA cage MAN PATENTS. 


EXECUTIVE OFFICES: | 


Mutual Life Duildine, 








PHILADELPHIA OFFICE: 


205 Waleut Place. 


NEW YORK. 
\ CHARLES H. BANES, HUGH R. GARDEN 
President. Vice President. 


HENRY C. DAVIS, Treas. and General Manager. 


Plans and Estimates Furnished for all kinds of 
INCANDESCENT LIGHTING. 


ESTIMATES FURNISHED for the Thomson - Houston 
System of Are Lighting. 


CHICAGO, “RAILWAY TELEGRAPH SUPPLY GO, suo 


Manufacturers of 


> Telerraph Instruments & Supplies. <- 


Our Shop is now Fully equipped for Turning Out all kinds of 


ia LECTRICAL SUPPLIES, and in any Quantities. Special or Experi- 
mental Work promptly done. We can furnish FROM OUR stocK 
Telegreg ~~ Telephone Wires, Telegraph Instruments and Supplies, Electric Light Supplies, 


tery Materials and Batteries Complete, Electric Gas Lighting Apparatus, 
Electric Bells, Telephone Supplies, &c. 


TWO oF OUR LEADING SPECIALTIES ARE MAGNETO BELLS 4" ANNUNCIATORS. 


RAILWAY TELECRAPH SUPPLY CO., 
UNION and FULTON STS., CHICAGO. 


PLEASE MENTION THIS PAPER, 








PITTSBURGH CARBON CO. , lim’d, || 





HENRY B. LYTLE. 


LYTLE : COMPANY, 


15 CORTLANDT STREET, NEW YORE. 


MANUFACTURERS’ ACENTS. 


Electrical Supplies and Apparatus 


OF EVERY DESCRIPTION. 
a Se 


LICENSEES 


TELEGRAPHIC TIME COMPANY 


In States of New York, New Jersey, Penn., Ohio, Indiana, Missouri, 
Wisconsin, Minnesota and Kansas. 


CEO. L. BEETLE. 


Information Furnished Upon Application. 


WARNER'S PATENT ELECTRIC GAUGE 


FOR INDICATING THE STRENOTE OF 
BATTERY CURRENTS, 


SIMPLE, ACCURATE, RELIABLE. 





The condition of a cell of battery or the 
strength of a battery current passing over a 
line can be ascertained in a moment by the 
most inexperienced. 


INVALUABLE FOR TELEPHONE, ELECTRIC 
CLOCK, FIRE ALARM OR OTHER 
ELECTRIC SERVICE. 


Full particulars by mail on application. 


LYTLE & CO., 


SOLE AGENTS, 


No. 15 Cortlandt Street, New York, 
B. TROFYKYP,, 
MODELand Send for Circulars, The Cheapest House In the Trade for 
XPERIMENTA CEJones&Bo, ELECTRIC BELLS, 
CINCINNATI, 0. RUHMKORFF SPARK COILS. 
WORK wrx SPeeiniTy, es 285 Atlantic Avenue, Brooklyn, L. I. 














THE 


United States Electrie Lighting C0 


SOLE MANUFACTURERS OF 


WESTON 
DYNAMO MACHINES 


FOR BOTH 


Are and Incandescent Lighting and Electroplating. 
WESTON + ARC + LANPS, 


Weston Incandescent Lamps, 
ELECTRIC MOTORS, AUTOMATIC REGULATORS, 


Fixtures, Fittings, &c. 








Are and Incandescent Lighting 


ARE SUPERIOR TO ALL OTHERS IN 





EFFICIENCY, SAFETY, RELIABILITY Ano 


Perfection « Automatic Regulation. | 





Full information with prices and Estimates furnished upon application. 


General Office, 59 & 61 Liberty St., New York. 
Chicago Office, 185 LA SALLE STREET. 
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TELEGRAPHIC TIME COMPANY, 


i4 & (5 TEMPLE COURT, 5 BEEKMAN ST. 
NEW YORK. 





OWNERS OF PATENTS COVERING THE ONLY COMPLETE 
ELECTRIC TIME SYSTEM, WHICH HAS BEEN SUCCESS- 
FULLY OPERATED ON AN EXTENSIVE SCALE, 

‘ IN THE WORLD. 





She Compeny recently organized, has acquired all the Patents and Contracts 
of the TIME TELEGRAPH COMPANY and alarge number of valuable and 
entirely new base patents covering Electro-Mechanical Clocks and Synchronizing 
Devices, Two years of service in New York, Boston, Providence and other large 
New England Cities have demonstrated the perfect reliability of this System, 
Highest testimonials at the Philadelphia Electrical Exposition and from Elec- 
trical Experts and practical Clock Manufacturers and Dealers, also from 
———- who are using the System in 20 of the prominent cities of the 
nite tates. 


TERRITORIAL RIGHTS FOR SALE UPON LIBERAL TERMS. CORRESPON- 
DENCE SOLICITED IN RELATION TO THE INTRODUCTION OF THE 
BUSINESS INTO PORTIONS OF THE UNITED STATES FOR 
WHICH LICENSES HAVE NOT BEEN GRANTED. 


DAY'S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. All rubber and gutta-percha compounds are very 
short-lived when placed either in the air or underground, and the supposed new 
insulating materials now being presented to the public, ure most of them old 
and discarded experimental products, The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 

The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
INDUCTION TELEPHONE CABLES, they ‘eing the most practical and 
durable in the market, 

TELEGRAPH, TELEPHONE and ELECTRIC LIGHT Wires, for either SUBMA- 
RINE or UNDERGROUND work a specialty. Estimates for complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer. 


CLARK B. HOTCHKISS, Gen’l Agent, 
Telephone Cable. 120 BROADWAY, NEW YORK, 


Lo THE BEST IS THE CHEAPEST. ot)! 


The Brush-Swan Electric Light Co. of New England. 


W. L. STRONG, President. C. P. WHITNEY, Secretary. 
A. D. JUILLIARD, Vice-President. R. W. ABORN, Treasurer, 
JOHN B. POWELL, General Manager, 


REMOVED TO Nos. 204, 206, 208, 210 ELIZABETH ST., NEW YORK. 


WHERE ELECTRICAL APPARATUS FOR ALL THE VARIOUS MODES 
OF LIGHTING AND TRANSMIT: ING OF POWER ARE IN OPERATION. 


NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE. 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE,— 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 











&38 Conductor 








Arc Lights of various Sizes. 
YSTEM E and Incandescent Lights from one Dynamo and Circuit. 
Incandescent Lights of various Sizes from Special Dynamo for 
COMPRISES: Central Station Lighting. 


Cost of Apparatus Greatly Reduced. | Surveys and Estimates Furnished by Experts. 





8" This company owns and controls all the Patents for ARC LIGHTING issued to CHAS. F. BRUSH, 
of Cleveland, for the New England States, New York, Pennsylvania, New Jersey, Delaware, Maryland, 
and the District of Columbia; also the Swan Patents for the same territory. 





J. J. TRACY, Vice-Prest. 
N. S. POSSONS, Supt. 


W. F. SWIFT, Secretary. 
W. 1. POSSONS, Asst. Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


THE BRUSH ELECTRIC C0., 


The Sole Manufacturers, under all the patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, Electric-Motors, &c. b 

WE FURNISH the ONLY COMPLETE and PERFECT SYSTEM OF ELECTRIC LIGHTING. 

Machines for Are Lighting, giving lights of 1,200, 2,900, 3,000, 4,000 and up to 100,600 candle power. 
Our No. 8 machine gives 65 lights of 2,000 c. p. with about 45 H. P. , 

Over twenty different styles of arc lamps, for indoor and outdoor use, and for tower lighting. 


MACHINES <*INCANDESCENT LIGHTING, 


adapted for use with Swan Incandescent lamps. These machines are automatic and do not require the 
use of uny switches or resistances outside of the machine to govern the current. Will run any number 
of lamps from one up to the full capacity of the machine, without change of speed and without the use 
of any apparatus outside of the machine. 

Our prices are lower than other makers. 4 

Storage Batteries, for Incandescent Lighting and for Electric Motors. Our storage batteries are the 
only practical ones offered in the market. They are especially adapted for situations where lights are 
needed for only four or five hours per day and where it is convenient to use power during the day to store 
up the current. There are thousands of such places where our storage battery must eventually be used. 


CARBONS For ARC LAMPS. 


Our carbons are the purest and best made. We have the largest and most fully equipped carbon factory 
in the world and our prices are very low. 


ELECTRIC MOTORS. 


We have d the facture of the Brush Electric Motors and shall soon be prepared to fill 
orders for all sizes from one up to forty horse-power. In many locations these are the most economical 
producers of power and will largely used by Lighting Companies and others where small powers are 
required. 


THE BRUSH ELECTRIC CoO., 























104 EUCLID AVENUE, 
Clen tan4, Oy © B.A, 





ANSONIA BRASS & COPPER €0., 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warercoms: 19 & 21 Oliff St., New York. Factories: Ansonia, Conn. 


HOLMES, BOOTH & HAYDENS, 


Hard-drawn Copper Wire 
For Telegraph and Telephone. 
Patent Electric Light Wire, Magnet Wire, 
Patent “K.K.” Copper and Iron Wire, &. 


Sole Agents for the 


Forest City Carbon Mfg. Co. 
NEW YORK, BOSTON AND PHILADELPHIA. waterours, cos 


Waterbury, Coun. 


BRIDGEPORT BRASS CO., 


ERIDGEPORT, CONN., 


INCORPORATED i865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE Ano ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a specialty. 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 
The Armington & Sims 


AUTOMATIC CUT-OFF ENGINE. 


Kor all purposes where power is required. 


CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


170 0 Engines in Use 




















Over 








SELLING AGENTS; 


JARVIS ENGINEERING CO., 61 Oliver St., Boston. | T. W. ANDERSON, New Orleans, La. 

POND ENGINEERING CO., St. Louis, Mo. E. P. HAMPSON & CO., 26 Cortlandt St., New York. 
3. F. RANDALL, Warren, Ohio. TANNER & DELANEY ENGINE CO., Richmond, Va. 
JOHN BR. MARKLE, Detroit, Mich. MORTON, REED & CO., Baltimore, Md. 

H. B. SMITH MACHINE CO., 925 Market St.,Phil.,Pa. | WM. MINNIGERODE, Atlanta, Ga. 


Shultz Belting Company, 
SHULTZ PATENT FULLED [LEATHER QB ELTING AND LACE LEATHER. 


Offic: and Factory : Cor. Bismarck and Barton Sts., St. Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned, but rawhide fulled and softened by our patented process. Our Belt- 
ing is more pliable, hugs the pulley better, transmits more power than any other, and is the only perfect 
ELECTRIC 1JGHT BELT MADE. Agents in all cities. Send for trial belt. 


THE ELECTRICAL SUPPLY CO. Telegraph 3 Electrical 


MANUFACTURERS OW LI 
Medical Batteries, Inventors’ Sais, Experi- 


Insulated Wire| saxtessimeus ors 


catalogue C. E. JONES & BRO. Cincinnati, 0, 
It is impor: 
OF EVERY DESCRIPTION, 








tant to us that you mention this paper. 
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MITCHELL, VANCE & CO., 





FON bag), 
AN 








Ss i= 
—=MANUPACTURERS, 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 

















TELEPHON Z AWD beer ae Feremsenpent Mioserie Ui h aioe Come 
4 or and Elec 
TELEGRAPH SUPPLIES. | Estimates and designs furnished upon pplication. 





836 & 838 BROADWAY, 
NEW YORK. 





Warehouses : Mem LT bake at Culeaze. 








